ISDN Software Reference
for Linux and Windows

Copyright © 2001 Dialogic Corporation

05-0867-005



COPYRIGHT NOTICE

All contents of this document are subject to change without notice and do not represent a commitment
on the part of Diaogic Corporation. Every effort is made to ensure the accuracy of thisinformation.
However, due to ongoing product improvements and revisions, Dia ogic Corporation cannot
guarantee the accuracy of this material, nor can it accept responsibility for errors or omissions. No
warranties of any nature are extended by the information contained in these copyrighted materials.
Use or implementation of any one of the concepts, applications, or ideas described in this document
or on Web pages maintained by Dialogic may infringe one or more patents or other intellectual
property rights owned by third parties. Dialogic does not condone or encourage such infringement.
Dialogic makes no warranty with respect to such infringement, nor does Diaogic waive any of its
own intellectual property rights which may cover systems implementing one or more of the ideas
contained herein. Procurement of appropriate intellectual property rights and licensesis solely the
responsibility of the system implementer. The software referred to in this document is provided under
a Software License Agreement. Refer to the Software License Agreement for complete details
governing the use of the software.

All names, products, and services mentioned herein are the trademarks or registered trademarks of
their respective organizations and are the sole property of their respective owners. DIALOGIC
(including the Dialogic logo) and SpringBoard are registered trademarks of Dialogic Corporation. A
detailed trademark listing can be found at: http://www.dial ogic.com/legal .htm.

Publication Date: November, 2001
Part Number: 05-0867-005

Dialogic, an Intel Company
1515 Route 10

Parsippany NJ 07054
U.SA.

For Technical Support, visit the Dialogic support website at:
http://support.dialogic.com

For Sales Offices and other contact information, visit the main Dialogic website at:
http://www.dial ogic.com



Table of Contents

1. HOW TOUSE TRIS GUIE ..o 1
1.1. Products Covered by thiS GUIE .........ccoeueirieirireere e 1
1.2. Organization of thiSGUITE............coeireriereree e 1
2. Introduction to Dialogic | SDN Products .........cccvernennieneneneenenese e 3
2.1. TheBasiC Rate INtErfaCe.......ccocuveriiiriere e e 3

211, FeatureS Of BRI .....cc.ooiiiiieiiiee ettt e 4

2.1.2. Typical BRI APPliCaHIONS ......cceueiieieieie e e e 7
2.2. The Primary Rate INterface.........cocerireriiiiiiceeee e 7

2.2.1. BENEfITS OF PRI...cooiiiiciieee et 8

2.2.2. PRI Configurations and AppliCations .........c.ccccererererenienenenesieseniee 9
2.3. Dialogic ISDN ProtoCol SUPPOIT ......c.vvveerreeririecsieesieseses e 11
3. 1SDN Technology OVENVIEW ........cccevieiriiieniieerieeses e 13
3L, SIGNAIING ...ttt bbb 13
B2, FTAIMIMNG. c.cctiieiirteeet ettt sb e 14

3.2.1. DataLink Layer (Layer 2) FramesS........cccoerverrenieerierinensesie e 14

3.2.2. Network Layer (Layer 3) FramesS.........ccccverineeneerenesese s 14
3.3. ISDN Call CONtrol StAES.......cccvvererrrierrrr s se e es 15

3.3.1. Asynchronous Call Establishment..........ccocoovinrineinnnnenerecces 17

3.3.2. Synchronous Call Establishment...........cccovvrineineiniennineseeeeee 20

3.3.3. Asynchronous Call TErmMination ...........cccoeerereeenenenensese e 23

3.3.4. Synchronous Call Termination...........ccecverreneenennensese e 25
4. 1SDN FUNCLION OVENVIBW ....oviieee st eae e enee e e 29
4.1. ISDN Library FUNCtion Categories........cccovveveeieerieiee e esie e stesee e see e 29
4.2. APl Functions and Supported ISDN Technologies .........cccccveevivecvieeiinnen, 40
5. 1SDN FUNCLiON REFENENCE .....ccvieceiriiesiirereese e 45
5.1. Function Description FOMMAEL ..o 45
5.2. Programming CONVENLIONS .........ccueerieririnieerieesiesieesie s s 47
5.3. Function References: CRNs, CRVs, and Line Device Handles.................... 47
5.4. Interpreting Function Call Failures...........cccoeoriiinieineineeeee s 48
cc_AcceptCall() - respondsto anincoming call request .........cccoveeeeveereresenneene 50
cc_AnswerCall( ) - accepts a connection request from the remoteend ................ 53
cc_CallAck() - send thefirst response to anincoming call ........cccceevevveveveenenne 56
cc_CallProgress( ) - sends a PROGRESS message to the network....................... 60
cc_CallState( ) - retrievesthe state of acall........cocoovviecininiiniee 63



ISDN Software Reference for Linux and Windows

cc_CauseValue( ) - retrieves the error/cause code of afailure ..o 67
cc_Close() - closes apreviously opened line device.........ccoceererenencncnenieniene 70
cc_CRNZ2LineDev() - matchesa CRN toitslinedevice handle .............cccc.c...... 73
cc_DropCall() - alows the application to disconnect acall ...........cccceeeeeercnnne 75
cc_GetANI () - retrieves Automatic Number Identification (ANI) information ... 80
cc_GetBChanState( ) - retrieves the status of the B channel ... 83
cc_GetBilling( ) - getsthe call chargeinformation............cccccecvvninnnicnenne 86
cc_GetCallInfo( ) - gets the information elements associated with the CRN......... 89
cc_GetCES() - retrieves the connection endpoint SUFFiX ........cccoeeervnnencncnine 93
cc_GetChanld() - getsthe last channel information.............cccceererinncncnenene 96
cc_GetCRN( ) - retrieves the call reference number for theevent...................... 101
cc_GetDChanState( ) - retrieves the status of the D channel ..., 104
cc_GetDLinkCfg( ) - retrieves the configuration of alogical link ...................... 107
cc_GetDLinkState( ) - retrievesthe logical datalink state ..........cccccceeeverennenee. 109
cc_GetDNIS() - gets the dialed number information String ...........cccceeveerennenne. 112
cc_GetEvtMsK( ) - retrieves the current ISDN event masK..........cocooceverereeeenene 115
cC_GetFrame( ) - retrieves the frame ... ..o 119
cc_GetlnfoElem( ) - gets information elements associated with aline device.... 122
cc_GetLineDev() - retrievesthe line device handle for an event ....................... 125
cc_GetMoreDigits( ) - collects more digits viaoverlap receiving .........ccccceeuee.e. 127
cc_GetNetCRV() - retrieves the network call reference value...........oueeueneeee. 131
cc_GetNonCallMsg( ) - retrieves call datafor a GLOBAL or NULL CRN

L2 V< 1| SO R PP PPTUPPTUPPRPRT 134
cc_GetParm() - getsthe current parameter values of the line device................. 138
cc_GetParmEXx( ) - retrieve parameters containing variable data........................ 144
cc_GetSAPI() - retrieves the service access point ID .......ccccveeeveveeveceeseennen, 148
cc_GetSiginfo( ) - gets the signaling information of an incoming message........ 151
cc_GetUsrAttr( ) - gets the established attribute for the line device.................... 156
cc_GetUsrAttr( ) - gets the established attribute for the line device.................... 156
cc_GetVer() - retrieves the firmware version NUMDES .........cccoceevviceececceeseeenen, 159
cc_HoldAck() - accept ahold request from remote equipment ............ccceeueeee. 161
cc_HoldCall() - place an active call onhold..........cccccovveveieeve i 164
cc_HoldRej() - reject ahold request from remote equipment...........ccccceeeeeeeenen. 167
cc_MakeCall() - request a connection to make an outgoing call ....................... 170
CC_OpPEN() - OPENS AUEVICE. ......ceceecee ettt ettt nas 176
cc_PlayTone( ) - play auser-defined tone .........cccceveevevevecce e, 179
cc_ReleaseCall() - release al internal reSOUrCES.........coccveveeveeeeeceieere e 183
cc_ReleaseCallEXx( ) - release al Dialogic ISDN resources ........coceeveeeveeneenen. 186
cC_RegANI() - returnsthe Caller ID ..o ieeie i 190



Table of Contents

cc_Restart() - resetsthe channel to Null State..........cocevevineiinine e 194
cc_ResultMsg( ) - interprets the function return code...........ccooeovenienenenenenen. 198
cC_ResultValue( ) - gets an error/Cause COUE.........ouurirerenerenene e 201
cc_RetrieveAck( ) - accept arequest to retrieve acall from hold...........cc.c....... 204
cc_RetrieveCall() - retrieve acall from the Hold state .........cccooeverenencieniennn. 207
cc_RetrieveRej( ) - reject arequest to retrieveaheld call ........cooeeeeeieeiccene. 210
cc_SetBilling( ) - setsthe billing rate for Vari-A-Bill Services........ccccvceeeenenee. 214
cc_SetCallingNum( ) - setsthe default calling party number............cccceeeennenee. 218
cc_SetChanState( ) - change the maintenance state of a specified B channdl .....221
cc_SetDChanCfg( ) - sets the configuration of the Digital Subscriber Loop ......224
cc_SetDLinkCfg( ) - configuresalogical link ..........ccocooenininnienennenene, 228
cc_SetDLinkState( ) - set the logical datalink state ..........ccoceeeencenenencncnenn, 230
CC_SetEvtMsK( ) - setsthe event mask ... 233
cc_SetInfoElem( ) - sets additional information elements...........cccceeeevcnenenn. 238
cc_SetMinDigits( ) - sets the minimum number of digitsto be collected........... 241
cc_SetParm( ) - setsthe default channel parameters.........occocevrniiincienee, 244
cc_SetParmEx( ) - set parameters requiring variable data to be passed.............. 250
cC_SetUsrAttr( ) - setsthe user atribute..........ccoco e venene e 254
cc_SndFrame( ) - sends aframeto the datalink layer ... 257
cc_SndMsg( ) - sendsanon-Call State related ISDN message to the network ... 260
cc_SndNonCallMsg( ) - sends anon-call related ISDN message.........ccccvneeee. 264
cc_StartTrace( ) - start the capture of al D channel information.............c.......... 268
cc_StopTone() - forces thetermination of atONe ..........ccccvvereneneienene e, 271
cc_StopTrace() - StOPSTNELIaCe ........ccovveeveeie e 275
cc_TermRegisterResponseg( ) - sends a response for
CCEV_TERM_REGISTER......oct ittt 278
cc_ToneRedefine( ) - redefines acall progresstone’ s attributes ........................ 283
cc_WaitCall( ) - sets up conditions for processing an incoming cal .................. 289
6. Data Structur@ REFEIENCE ......cvvvvceiieeerere s 293
6.1, CC_RATE U .ottt e 294
L 22 g - 1 = o S 294
6.3, DCHAN_CFG ..ottt sttt et ebe e 295
B.4. DLINK ..ottt bbb 302
B.5. DLINK_CFG ..ottt 303
B.6. TE_BLK ..ottt 304
B.7. L2 BLK ..ottt 305
6.8. MAKECALL_BLK ..ottt 305
6.8.1. MAKECALL_BLK INiti@ization .........cccoceerirrineineirineseenens 314
6.9. NONCRN_BLK ..ottt 315



ISDN Software Reference for Linux and Windows

6.10. PARM _INFO ..ot b 316
B.11. SPID _BLK ..ottt bbb e 316
6.12. TERM_BLK ..ottt bbb 317
6.13. TERM_NACK_BLK ..ottt 319
L S W0 0= =1 o PSSR 320
6.15. USPID_BLK ...t 321
6.16. USRINFO _ELEM .....ooiiiiiiieee e 322
6.17. WAITCALL_BLK ..ot 323
7. 1SDN EVENtS and ErTOrS. ...t s 325
7.1, EVENE CAlOQOMIES...c.eeueeterieiertereetesieieste st sttt st ettt see st e ene e 325
7.1.1. Termination EVENES......cccvvvineri s neens 325
7.1.2. UNSOlICIEEA EVENES ....ceeeeeeeee e 330
7.2, Error HANAING ..ot 338
7.2.1. Cause/Error Codes from the ISDN Firmware........cccceevveevevvenennnenns 339
7.2.2. Cause/Error Codes from the ISDN Network..........ccccevvverenereeeenene. 342
7.2.3. Cause/Error Codes from the ISDN Library.......cccocooevevenneneeneennae 347
8. Application GUIAEIINES.......cceverere e 349
8.1. General GUIAEIINES ......c..cieiueriireeieeeeee e 349
8.1.1. SymboliC DEfINES.......cccieiicecece e e e 349
8.1.2. Header FIlES.. ..ottt 350
8.1.3. Aborting and Terminating the Application ............cccevvvnienienienninens 350
8.2. Handling Errors, Eventsand AlarmsS.........cccccoeveeveiceeveecee e 350
8.2.1. HandliNg ErTOrS.......ccoecieiecieseese ettt 351
8.2.2. Handling EVENES........ccoiiiiiere e 351
8.2.3. Handling Al@rmS.........ccveueiieiieie e ee et 352
8.3. Programming Considerations - PRI and BRI ..........ccccceeeveeceveeve e, 352
8.3.1. ReSOUIrCe ASSOCIALION. .....eiuiivireerieeierieeie ettt 352
8.3.2. MAKECALL Block Initialization and Settings.........ccccceeverveecvennenne. 353
8.3.3. Information Element SEttingsS.........ccccvvveveiieese e 354
8.4. Programming Considerations - BRI/SC Only .........ccccovevvveevvieece e, 357
8.4.1. BRI/SC Configuration...........cccueieeieiieeseere e eree e 357
8.4.2. BRI/SC Terminal INitialiZation ..........cccovcerenireninene e 358
8.4.3. BRI/SC Tone Generation Configuration.............ccccvveererveeseeeenneenns 359
8.5. Diagnostic Tools (The DiaView SUILE) ......ccccceeveveeveiceeie e, 360
8.5.1. ISDIAG ULIITY...eruiieiiieeeieeeee e 360
8.5.2. ISDTRACE ULIITY ...coiiiiiiereiie sttt 362
Appendix A - Call Control SCENArios.........ccvveievierieeie e 367
BRI Channel Initialization and Start Up (User SIde) .......cccoeereereieneincinieens 368

Vi



Table of Contents

BRI Channel Initialization and Start Up (Network Side) ........cccceeeeeevenencncnnne 369
PRI Channel Initialization and Start UpP ........cccoererenenene e 370
Normal Call Establishment and Termination............cccoceoeerinienieninienencnenene 371
Network initiated call (inbound call) ........ccooeieriiinin 371
Network terminated Call ... e 374
Application initiated call (outbound call).........cccceoririnininineeee, 378
ADOrting CC_MaKECAI( ) ..veiveeirieiieere et e 380
Application Terminated Call ...........ccoooiiriiiiiiiie e 381
Call REECHION ...ttt bbb e 385
Outgoing call rejected by the NEtWOTK ..........cccooeriiire e 385
Incoming call rejected by the appliCation ...........ccoceoeririnininieneeeeee 386
Glare Condition 1: Call collision occurs after the SETUP message is sent
TO thE NEEWOTK ... 388
Glare Condition 2: Call collision occurs before the SETUP message is sent
T0 the NEEWOTK .....ccveeeieeee e 390
Simultaneous diSCONNECt (BNY SEALE) .......coevvererereerierie e 392
Initiation of Hold and Retrieve (BRI and PRI DPNSS/Q.SIG Protocols Only) .394
Hold and retrieve - local initiated ...........cccoeveereineneseee e 395
Hold and retrieve - remote initiated ..........cccoeereeneinienee e 396
Network Facility REQUESE OF SEIVICE ......coueiueiereeeerie e e 397
Vari-A-Bill (AT&T Service OnNlY)....ccvueeirrieiinireeessieese s 397
ANI-on-demand - incoming call (AT&T Service Only) .....ccceevevvevveeeveennen. 398
Advice of charge - inbound and outbound call (AT&T Service Only) ......... 399
Two B Channel Transfer (TBCT) .....ccovie e 400
Non-Call Associated SIgnaling (NCAS).....cooov i ieere e 409
User-initiated Call ........coveeieirieeerceee e 410
Network-initiated Call ..........cocoviereiireiee e 413
Appendix B - DPNSS Call SCENArioS........cccovviveiieeieesieieceesieeieseesie e sseeneens 415
Executive INtrusion - NOrM@al..........ccoeeerereeeeieeeceee e 416
Executive intrusion - with prior validation ... 416
Local diversion - OUthOUNd ...........ccoverirere e 417
Local diversion - iNbOUNG..........cccooiieiinere e 417
Remote diversion - OUEDOUNG. ...........cooeiriiiieee e 418
Remote diversion - iNDOUNG............cooirirererene e 419
LI 15 = S S 420
Virtual call -oUtbOUNG........cc.ooie e e 422
Virtual call - INDOUNG.........ccooiieeere e 423
Appendix C - IEsand | SDN Message Typesfor DPNSS.........ccoovennenennn. 425

vii



ISDN Software Reference for Linux and Windows

Information Elements for cc_GetCallInfo( ) and cc_GetSigIinfo( ) .......cccceenee 425
INEFUSTON TE: ...t bbb s 425
DIVEISION TE: ...ttt e 425
Diversion Validation 1E: ... e 426
TEANSITLE: <. e 426
TEXE DISPlAY TE: ...t e 427
Network Specific Indications (NSI) 1E: ......ccoooviiiiininiienene e 428
EXIENSION SEALUS IE: ...t 428
ViIrTUAl Call TE: ..ot 429

Information Elements for cc_SetINfOEIEM( ) .....cccvvvririninineneneree e 430
INEFUSTON TE: <.ttt e bbbt e 430
DIVEISION TE: ...ttt e 431
Diversion BYPasS IE: ..ot 431
INQUITY TE: et bbbt e 432
EXIENSION STAUS TE: ... 432
ViIrtUal Call TE: ..ot 433
TEXt DISPIAY IE: ..ottt 433
Network Specific Indications (NSI) 1E: .......cocviierininenenene e 434

DPNSS Message Types for C_SNAMSG( ) «-vvverververiereenere e 434
SNAM ST _DIVEIT: ...ttt 435
S 00 11V o 1 (0 o 1= 435
SNAM ST NS bbbt 436
SNAMSY. TraNSFEN: ... e e e s 436
SNAM SO TTANSIE: 1.ttt 437

Appendix D — BRI Supplemental SErVICES........cocevvveevesieenesce e 439

Appendix E - Establishing | SDN Cable Connections ..........cccoceevvennernenenn 445

(@0 L= g1 00 RS = Y Lot S 445

Establishing Connectionsto an NTU .......ccooviiiiie i 445

Appendix F - Related Publications..........ccccevieievieie s 447

GIOSSANY ..ttt b et b e bbbt 449

1 g6 = OSSPSR PSR 455

viii



List of Tables

Table 1. 1SDN ProtOCOIS.........ccouiiririereniinieseeie et 11
Table 2. Call CONrol SEALES.......cccceereeieieeeeee et 16
Table 3. Inbound Call Set-Up (Asynchronous EXample)..........ccoeeeeeecencnennene 19
Table4. Outbound Call Set-up (Asynchronous Example).........ccccceeeereenencnnne 20
Table 5. Inbound Call Set-Up (Synchronous EXample)..........cccceeeeenencnienine 22
Table 6. Outbound Call Set-up (Synchronous Example) .........ccccoeeecrcncncnnne 23
Table7. Call Termination (Asynchronous EXample) ..........ccccoveerveneneneneeniene 25
Table 8. Call Termination (Synchronous EXample).........ccocoeercninncncnenienn 27
Table 9. Call Control FUNCLIONS...........coireiirere e 31
Table 10. Optiona Call Handling FUNCLIONS..........ccccooeiiiineninene e 32
Table 11. System Control FUNCHIONS..........coo i e 34
Table 12. System Tool FUNCLIONS ... e 35
Table 13. DataLink Layer Handling FUNCLIONS..........ccocovininiienenincne e 38
Table 14. Hold and Retrieve FUNCLIONS ..........ccocoririnerincreeeeeeeeeseseeee e 39
Table 15. Global Tone Generation FUNCLIONS..........ccoccierireninenenesese e 40
Table 16. ISDN API Functions and Supported Technologies ...........ccccccveeeuenene 41
Table 17. 1SDN Function Description FOrMat............ccooerererenenenenene e 46
Table 18. cC_DropCall( ) CAUSES......cccrereririerie ettt 75
Table 19. cc_GetCallnfo( ) Info_ID Definitions........ccccvecveveece e, 90
Table 20. BitmMask ValUES........cccveieirieiriiiniseesieese st 115
Table 21. cc_GetParm( ) Parameter ID Definitions..........ccccecvveeveceeicceennee, 139
Table 22. cc_GetParmEXx( ) Parameter ID Definitions.........cccccvevveeeieeeennnne. 145
Table 23. cc_GetSiginfo( ) Info_ID Definitions........ccocvevveeenecceneece e, 152
Table 24. Bitmask ValUES........ccveieirieiriiinisieesiees st 233
Table 25. Bitmask ACHIONS .......cccereririirieiesiesiere st 235
Table 26. cc_SetParm( ) Parameter ID Definitions........cccvecvvvecececcc e, 245
Table 27. ISDN Message Typesfor cC_SnAMSY( ) .oovvevveeveeneeiieneereeeese e 261
Table 28. Terminal Initialization Events and Data Structures ............cccceeeeunee. 279
Table 29. Tone Template Table.....ccovieeieeii e 284
Table30. CC_RATE U Field DeSCriptions ........c.cccveveeeecieeiesie e 294
Table 31. channel_id Descriptions and ValUes..........ccoevevveienieecieceecie e 295
Table 32. DCHAN_CFG Field Descriptionsand Values ........ccccecvevevieceennene. 297
Table33. DLINK Field DESCIPtioNS ....cccvveeecieeie et 303
Table 34. DLINK_CFG Field DeSCriptions.........cccivevvereerienienieeeeseesee e 303
Table35. |E_BLK Feld DESCriptions........ccccccvevieiesiesie et 304
Table36. L2 BLK Field DESCIIPLIONS ......cceevvieieeieeie et 305



ISDN Software Reference for Linux and Windows

Table 37.
Table 38.
Table 39.
Table 40.
Table 41.
Table 42.
Table 43.
Table 44.
Table 45.
Table 46.
Table 47.
Table 48.
Table 49.
Table 50.
Table 51.
Table 52.
Table 53.
Table 54.
Table 55.
Table 56.
Table 57.
Table 58.
Table 59.
Table 60.

MAKECALL_BLK Parameter ID Definitions.........ccooeeeenerireenene 307
NONCRN_BLK Field DeSCriptions..........ccooerererenenenesesiesiesie s 315
PARM_INFO Field DeSCriptions .........cocovererienienieneeneeie e 316
SPID_BLK Field DESCIPLONS .....c.ceoveeeeeiereeeeicniesesiesiesie s 317
TERM_BLK Field DESCriptions.......cocveeeieeerireeeneseeeeiesesesveaes 318
TERM_NACK_BLK Field DesCriptions.........ccccvvueeenneseenenenienne 319
Cause Values Associated with CCEV_RCVTERMREG_NACK .....320
ToneParm Field DeSCIiptioNnS ........ccccverereriererie e 321
USPID_BLK Field DESCriptions .........ccocvrererenieniere e 322
USRINFO_ELEM Field DESCriptions........cccceveeererienenenesiesiesie s 323
Termination EVENES..... ... e 326
UNSOliCited BEVENLS.......ccoiiiiiireeeeese e 330
CaUSE/EITOr LOCALIONS ... .ccueiviieieieriesiesiesie ettt 339
ISDN Firmware Error COOES.........coueuereeereeeeieee e 340
ISDN Firmware Error Codesfor cc_SetBilling() .....ccooeeeevervenienennnns 342
|SDN Network Error Codes .........coovveerenereneneneeesreesesese e 343
ISDN Library Error COUES ........coeiriirnieieririeeieeeee s 347
Variable Length IES.........cooiiiiieee e 354
NON-LOCKING Shift IES- TYPE L....coueueireririeererieienereseieesesieeenes 355
SINGIE BYLEIES - TYPE 2.ttt 355
LOCKING Shift IES- OPtioN L.....cceueererireeeerinieenesenieesesesesseseseeeas 355
LOCKING Shift [ES- OPtioN 2.....cceueierireeeerinieenesinieeseseseseeseseenas 356
ISDTRACE EXample Fle ... 363
ETSI Specification Cross-Reference for Supplemental Services....... 443



List of Figures

Figure 1. Layer 2 Frame (D Channel) .......cccooereiiiineieeeee e 14
Figure 2. Layer 3 Frame (D Channel) .......cocoeieieieneiee e 15
Figure 3. Asynchronous Call Establishment Process..........coceeeneriencnencneenn. 18
Figure 4. Synchronous Call Establishment Process.........ccccooeervneniencncnenienn. 21
Figure 5. Asynchronous Call Disconnect or Failure Process..........cccceceveeveeeenne. 24
Figure 6. Synchronous Call Disconnect or Failure Process.........cccocevevereneenne. 26
Figure 7. TBCT Invocation with Notification (Both Calls Answered) ............. 401
Figure8. TBCT Invocation with Notification (Call 1 Answered/Call 2

LN L= 4] 1 ) PSRRI 402
Figure 9. User-Accepted Network-Initiated NCAS ReqUESt ........cceeveercrenene 409
Figure 10. User-Rejected Network-Initiated NCAS Request........cccccveeeeerenene 410
Figure 11. User-Disconnected NCAS Call ......cccoeviiiniinininiieiene e 410
Figure 12. Information Element FOrmat ...........cccoooeienenenienene e 441

Xi






1. How To Use This Guide

This ISDN Software Reference isintended for users who have purchased a
Dialogic board that provides ISDN Primary Rate or Basic Rate connectivity and a
Dialogic system software and SDK release for either LINUX or Windows.

Installation instructions for the ISDN Package software are provided in the release
notes or for system software and SDK releases, in the Getting Started booklet in
the CD-ROM jewel case. Refer to the appropriate hardware Quick Install card to
install the Dialogic ISDN boards and any other Dialogic boards in the system.

1.1. Products Covered by this Guide

For information on the boards that are supported with the ISDN Package software
being used, see the Release Notes for the Package or the Release Catal og for the
System Software and SDK release that includes the ISDN Package.

1.2. Organization of this Guide

The ISDN Software Reference includes an overview of the Dialogic ISDN digital
telephony interface and a complete reference to the Dialogic LINUX and
Windows C library functions for ISDN Primary Rate Interface (PRI) and Basic
Rate Interface (BRI) support. It is organized as follows:

Chapter 2 provides abrief overview of the Basic Rate Interface (BRI) and the
Primary Rate Interface (PRI), including possible applications, and lists the
supported protocols and Dialogic boards that can be used for BRI and PRI.

Chapter 3 presents an overview of ISDN technology, including signaling,
framing, and ISDN call control states.

Chapter 4 presents an overview of the Dialogic ISDN library functions, including
function category classifications.

Chapter 5 provides adetailed alphabetical reference to the Dialogic ISDN library
functions.
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Chapter 6 provides descriptions of the data structures used by various ISDN
library functions.

Chapter 7 describes the events and errors returned by Dialogic ISDN library
functions.

Chapter 8 provides guidelines for developing ISDN applications.

Appendix A contains ISDN call control scenarios, such as call establishment and
termination, hold and retrieve, and network facility requests, and includes
descriptions of the Two B Channel Transfer (TBCT) and Non-call Associated
Signaling (NCAYS) features.

Appendix B contains call control scenarios for the DPNSS protocol.

Appendix C contains information elements and |SDN message types for the
DPNSS protocol.

Appendix D contains guidelines for establishing ISDN connections and
instructions for building a cable that will connect the board to a network
termination unit (NTU).

Appendix E listsrelated publications. Thisincludes alist of Dialogic
documentation.

In addition, this document provides a Glossary of related terms and an Index.



2. Introduction to Dialogic ISDN
Products

The Integrated Services Digital Network (ISDN) is a collection of internationally
accepted standards for defining interfaces and operation of digital switching
equipment for the transmission of voice, data, and signaling. ISDN has the
following characteristics and advantages:

* |SDN makes all transmission circuits end-to-end digital.
* |SDN adopts a standard out-of-band signaling system.
* ISDN brings significantly more bandwidth to the desktop.

The Diaogic ISDN products provide telecommunication applications access to
the many features and benefits of ISDN. The Diaogic ISDN product line consists
of the Dialogic ISDN firmware and the Dialogic ISDN software library. The
Diaogic ISDN firmware and software work with the supported Dial ogic boards to
provide a network interface using the following ISDN technol ogies:

» Basic Ratelnterface (BRI), which allows the transfer of both voice and data
over standard 64 Kbpslines. A BRI line consists of two 64 Kbps channels for
atotal of 128 Kbps.

* Primary Rate Interface (PRI), which alows the transfer of voice and data
over T-1 (1.544 Mbps) or E-1 (2.048 Mbps) lines.

This chapter describes the features and benefits of BRI and PRI and lists typical
applications for each. This chapter also provides alist of currently supported BRI
and PRI protocols and alist of Dialogic boards that can be used for BRI and PRI.

2.1. The Basic Rate Interface

There are two types of Diaogic BRI boards, BRI/SC and BRI/2:

e TheBRI/SC boards alow individual routing of up to 32 B channels
(voice/data channels) and 16 D channels (signaling channels) to any of the
application-selectable SChus time slots using the SCbus distributed switching
capability. B channel traffic may be routed from the ISDN network or local
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station set device to and from the SChus. BRI/SC boards can be used in either
aWindows or aLINUX operating environment.

The Dialogic BRI/SC protocol implementations comply with the North
American standard ISDN BRI, Euro-ISDN protocol for BRI, and the INS64
standard used in Japan. See Section 2.3. Dialogic ISDN Protocol Support for
alisting of currently supported BRI protocols.

*  The BRI/2 boards emulate two standard BRI station sets with display, and are
designed to support the Euro-ISDN protocol. The BRI/2 boards provide
analog voice processing, viathe Dialogic Voice Functions (see Note 1 below)
and the Dialogic ISDN API, and support many enhanced ISDN features. In
addition, BRI/2 boards can facilitate four instances of Dialogic DSP-based
Group 3 Fax (aso referred to as DSP Fax, see Note 2 below) and provide
ISDN B channel data communications. BRI/2 boards are currently supported
only under the Windows operating system.

NOTES: 1. For information on using V oice Functions, see the Voice Software
Reference — Features Guide for the appropriate operating system.

2. For information on using DSP Fax with the BRI/2, see the Fax
Softwar e Reference the appropriate operating system.

The Dialogic BRI/SC and BRI/2 boards provide network access viathe ISDN
Basic Rate Interface (BRI). The BRI/SC boards can also function as a digital
station interface, enabling direct accessto BRI station sets (tel ephones) from PC-
based computer telephony (CT) systems, and eliminating the need for local switch
integration.

The BRI/SC boards may also be used for connecting voice processing
applicationsto PBX or Public Switched Telephone Network (PSTN) BRI access
lines.

2.1.1. Features of BRI

BRI offers advantages or access to features not available on PRI. For example,
many ISDN PBX Primary Rate products are designed as terminal equipment (TE)
for connection to the central office, and cannot provide network-side access to
other terminal equipment. The BRI/SC or BRI/2 board can be used to connect to a
PBX.
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Both the BRI/SC and the BRI/2 boards provide accessto ISDN Layer 3
Supplemental Services. These services can be divided into two categories:

Hold and Retrieve alows the application to place calls on hold, to retrieve
held calls and to respond to requests to hold or retrieve held calls using the
following Diaogic functions: cc_HoldCall( ), cc_RetrieveCall( ),
cc_HoldAck( ), cc HoldRegj( ), cc_RetrieveAck( ), and cc_RetrieveRej( ).
Refer to the function descriptionsin Chapter 5. 1SDN Function Reference
and to Appendix D for more information.

M essaging allows the application to access other supplemental services, such
as Called/Calling Party Identification, Message Waiting and Call Transfer.
The services are invoked by formatting information elements (1Es) and
sending them as non-call related Facility Messages (SndMsg_Facility) to the
PBX or network. Seethe cc_SndMsg( ), cc_SndNonCallMsg( ), and
cc_SetInfoElem( ') functions for information on sending Facility Messages.
See the cc_GetCalllnfo( ) and cc_GetNonCallM sg( ) functions for
information on retrieving Facility Messages. Also refer to Appendix D for
more on BRI Supplemental Services.

In addition to the features described above, BRI/2 boards provide the following
fax and data communications features:

Fax features - BRI/2 boards support Diaogic DSP-based Group 3 Fax. Key
features of DSP Fax include:

»  Four channels of voice and fax per board

*  Maximum of 16 fax channels per system (4 BRI/2 boards in one system)
+  Software-based fax modem

«  Compatibility with ITU-T Group 3 (T.4, T.30), ETSI NET/30

NOTE: For moreinformation on using DSP Fax with the BRI/2, see the Fax
Softwar e Reference for Windows.

Data features - BRI/2 boards provide link layer access, across the B channel,
which allows for reliable transfer of data across an ISDN network. The BRI/2
boards offer Network Device Interface Specification (NDIS) compatibility.
NDISisaMicrosoft® standard that allows for multiple network adapters and
multiple protocolsto coexist. NDIS permits the high-level protocol
components to be independent of the BRI/2 by providing a standard interface.
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This means that the BRI/2 may be used by applications that use the standard
networking APIs that are part of the Windows operating system. NDIS
supports Remote Access Service (RAS) and Point-to-Point Protocol (PPP):

» Remote Access Service (RAS) - RASisenabled viaNDIS and allows
usersto interact with the service selections provided by the specified
dial-up networking setup.

» Point-to-Point Protocol (PPP) - PPPisamethod of exchanging data
packets between two computers. PPP can carry different network layer
protocols over the same link. When the PPP connection sequence is
successfully completed, the remote client and RAS server can begin to
transfer data using any supported protocol. PPP Multilink provides the
ability to aggregate two or more physical connectionsto form one larger
logical connection, improving bandwidth and throughput for remote
connections.

The BRI/SC boards provide a different set of ISDN features. Advantages and
features specific to BRI/SC boards include the following:

Data Link Layer Access- the BRI/SC products have data link layer access
(also known as LAPD Layer 2). This feature provides for the reliable transfer
of data across the physical link (physically connected devices), and sends
blocks of frames with the necessary synchronization, error control, and flow
control. Layer 2 accessis particularly useful when using a Dialogic ISDN
board to connect to a switch using a Layer 3 protocol that is not provided in
the firmware.

Point-to-Multipoint Configuration - this feature allows BRI/SC protocols
to support multiple TEs to be connected to aline that is configured to be a
network. Up to eight TEs may be connected with a maximum of two active,
non-held calls at atime. An unlimited number of calls may exist in aheld
state, but these calls cannot be retrieved if both B channels are already in use
by other calls.

Tone Generation - this feature allows BRI/SC protocols, under a network
configuration, to generate and play tones on any B channel with the use of the
on-board DSP chip. These tones can be requested and configured by the
application or they can be generated by the firmware. For more information,
see the cc_ToneRedefing( ), cc_PlayTone( ), and cc_StopTone( ) function
descriptionsin Chapter 5. ISDN Function Reference.
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Multiple D Channel Configuration - thisfeature allows the D channel of
each line to be configured at any time, and as many times as needed. The
application can configure and reconfigure the protocol for each station
interface, allowing different protocols to be run on different stations
simultaneously. The application can aso change between User side and
Network side, assign and change the Service Profile Identifier (SPID), and
change other attributes such as the generation of in-band tones. See the
cc_SetDChanCfg( ) function description in Chapter 5. 1SDN Function
Reference for more information.

5ESS Custom M essaging - the 5ESS protocol has a custom messaging
feature, which allows the application to send requests to drop calls and to
redirect the state of calls. Seethe cc_SndM sg( ) function description in
Chapter 5. 1SDN Function Reference for more information.

2.1.2. Typical BRI Applications

ISDN BRI technology offers call handling features, such as Automatic Call
Distribution (ACD), call waiting, call monitoring, and caller ID, that can be used
to develop BRI applications such as the following:

Call center and business communication platforms

Automated call rerouting applications such as debit card services,
international callback, and long distance resale

Wireless gateway access
V oice processing system access for the station side of ISDN PBXs

Protocol conversion equipment, which allows the application to convert calls
from one network protocol to another network protocol, without resource
boards

2.2. The Primary Rate Interface

The Dialogic Primary Rate Interface (PRI) product line enables SCbus
applications to use the speed, power, and flexibility of ISDN. The Dialogic PRI
firmware supports both T-1 and E-1 protocols.
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The T-1 protocol implementations comply with the North American standard
ISDN Primary Rate and the INS-1500 standard used in Japan. In North America
and Japan, the Primary Rate includes 23 voice/data channels (B channels) and one
signaling channel (D channel).

The E-1 protocol implementations comply with the E-1 Primary Rate interface
protocol. The E-1 ISDN Primary Rate includes 30 voice/data channels (B
channels) and two additional channels: one signaling channel (D channel) and one
framing channel to handle synchronization.

See Section 2.3. Dialogic ISDN Protocol Support for specific supported T-1 and
E-1 protocols.

2.2.1. Benefits of PRI

ISDN Primary Rate technology offers the benefits inherent in digital connectivity,
such asfast call connection (setup and teardown), fast Dialed Number
Identification Service (DNIS), and fast Automatic Number Identification (ANI)
acquisition. These features support applications such as speed dialing, automated
operator services, call waiting, call forwarding, and geographic analysis of
customer databases.

ISDN PRI applications also can take advantage of the following features offered
by the network:

» Two B-Channel Transfer (TBCT). Enables a user to request the switch to
connect together two independent calls on the user’ sinterface. The user who
made the request is released from the calls and the other two users are directly
connected. Thisfeature is supported for 5ESS, 4ESS, and National |SDN-2
(NI12) protocols. For more on TBCT, see Appendix A - Call Control
Scenarios.

* Non-Call Associated Signaling (NCAS). Allows users to communicate by
means of user-to-user signaling without setting up a circuit-switched
connection (it does not occupy B channel bandwidth). A temporary signaling
connection is established and cleared in amanner similar to the control of a
circuit-switched connection. This feature is supported for the 5ESS protocol.
For more on NCAS, see Appendix A - Call Control Scenarios.
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* Vari-A-Bill. A flexible billing option enabling a customer to modify the
charge for acall whilethe call isin a stable state (for example, between
answer and disconnect). Thisfeature is available from the AT& T network
only.

* ANI-on-demand. Allowsthe user to request acaller ID number to identify
the origin of the call, when necessary.

* Non-facility Associated Signaling (NFAS). Provides support for multiple
ISDN spans from a single D channel. The NFAS D channedl is supported only
on the DT1/240SC and DTI1/300SC products.

*  User-to-user information. Aninformation element that may be included in
setup, connect, or disconnect messages.

e Call-by-Call service selection. This feature allows the user to access
different services, such asan 800 line or aWATS line, on aper call basis.

* LAP-D Layer 2 (DataLink Layer) access. Thisfeature allows access to the
datalink layer, providing for the reliable transfer of data across the physical
link (physically connected devices), and sending blocks of frames with the
necessary synchronization, error control, and flow control. Layer 2 accessis
particularly useful when using a Dialogic ISDN board to connect to a switch
using aLayer 3 protocol that is not provided in the firmware.

The following sections describe the PRI configurations required to support
various ISDN applications.

2.2.2. PRI Configurations and Applications

Using the Dialogic ISDN Primary Rate product, software applications operating in
the host PC can control Primary Rate line connectivity. The boards can be
configured as terminating devices or installed in a variety of drop-and-insert
configurations.

In aterminating configuration, incoming or outgoing calls on ISDN lines are
processed by supported resource boards (such as voice boards). In a
drop-and-insert configuration, incoming and outgoing calls (on individual
channels) can either be processed by supported resource boards or passed on to
additional network boards. Calls can also be both processed by supported resource
boards and passed on to additional network boards, as well.
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The following sections contain examples of typical applications for terminate and
drop-and-insert configurations.

Terminate Configuration Applications

Dialogic ISDN products in a terminate configuration with one or more resource
boards (for example, voice boards) allow for the development of avariety of
applications, such as the following:

» Audiotex applications allow usersto retrieve and listen to pre-recorded
messages over the telephone. In some simpler applications, the user’s only
actionisto initiate the call. More complex applications may require the user
to respond to one or more prompts using, for example, the touch tone keys on
the telephone.

» Telemarketing applications use voice processing technology to facilitate a
high volume of inbound/outbound calls. The calls depend upon an operator-
assisted transaction and/or are motivated by a specific event, such as the need
to quickly distribute a promational or informational message to atargeted
audience of phone users.

* Host Interactive Voice Response (HIVR) applications enable fully
automated transaction processing or transaction passing to occur over the
telephone. Examples of these applications include, but are not limited to,
banking by phone, order entry systems, and inventory control services.

» Central Office (CO) Voice Mail applicationsinclude many kinds of
solutions which enable users to store and forward or record and retrieve voice
messages. These applications may be simple and operate like an answering
machine, or they may be more complex and include automated attendant
functions.

Drop-and-Insert Configuration Applications

Diaogic ISDN products can be placed in avariety of drop-and-insert
configurations, providing al the features and benefits of terminate configurations,
plus the ability to access an operator or another call. Drop-and-insert
configurations alow calls to be passed from one network module to another
network module. The following types of applications are provided by
drop-and-insert configurations:

10
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e Operator Services applications are able to automate large numbers of
telephone calls that require some kind of caller assistance. Such applications
include, but are not limited to, partially automated directory assistance,
calling card voice prompting, and collect cals.

» Telemarketing applications depend on a specific event/transaction. The
primary difference between telemarketing applicationsin aterminate
configuration and telemarketing applications in a drop-and-insert
configuration is that the latter allow for the use of an existing PBX and
telephone equipment.

» Protocol Conversion isadrop-and-insert configuration, without resource
boards, used to convert calls from one network protocol to another network

protocol.

2.3. Dialogic ISDN Protocol Support

A protocol isaset of rules or standards that defines the format and timing of data
transmission between two devices. Like any evolving technology, asingle
standard ISDN implementation has yet to be agreed upon worldwide. Standards
have been established in a number of countries or regions. The following table
lists the protocols that Dialogic currently supports.

Table 1. ISDN Protocols

PRI T-1 PRI E-1 BRI/SC BRI/2
4ESS 1TR6 DMS-100 Custom ETS300
(Euro-1SDN) (CTR3)
5ESS DASS2 ETS300
g (Euro-1SDN) (CTR3) | Multi-link PPP
DMS/250 DPNSS N4 (Channel bundling)
. (CTR4) L ucent 5ESS Custom
National 1SDN-2
Q.SIG National ISDN-1
NTT (INS1500) (NI1)
TPH
VN3

11
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NOTES: 1. Only one protocol may be configured per digital network interface at
agiventime.

2. Refer to the package release notes or system software catalog for
updated protocol support information. Also, refer to the Dialogic
Worldview website at http://www.dialogic.com and to the Dialogic
FirstCall™ Info Server website at http://support.dialogic.com.

DPNSS and Q.SIG are ISDN PRI E-1 protocols that are used to pass calls
transparently between PBXs. Unlike other PRI E-1 protocols, DPNSS and Q.SIG
require special ISDN API library functions for processing calls placed on hold.
Other ISDN library functions have modifications that are specific to the DPNSS
protocol. For alisting of the functions that are specific to DPNSS and Q.SIG, see
Chapter 4. 1SDN Function Overview. For more detailed information on the
DPNSS and Q.SIG ISDN library functions, see Chapter 5. I1SDN Function
Reference.

NOTE: To support DPNSS, Diaogic E-1 boards, such asthe D/300SC-E1 or the
DTI/601SC, must be software-enabled. The enablement utility can be
downloaded from the Dialogic FirstCall™ InfoServer website. However,
an order form must also befilled out to request an access code to use the
DPNSS enablement utility. For more information on how this works, see
the Dialogic FirstCall™ InfoServer website.

12
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The Integrated Services Digital Network (ISDN) isadigital communications
network capable of carrying all forms (voice, computer, and facsimile) of digitized
data between switched endpoints. This chapter provides an overview of ISDN
technology, including the signaling method used to transmit data, framing and
framing formats, and ISDN call control states.

3.1. Signaling

The digital data stream contains two kinds of information: user data and signaling
data. The signaling data is used to control the transmission of user data. For
example, in telephony applications user datais usually digitally encoded voice
data; in file transfer applications, user datais packets of High-level Data Link
Control (HDLC) encoded information. Signaling data carries information such as
the current state of the channel (for example, whether the telephone is on-hook or
off-hook). Signaling data can also indicate who is calling, the type of call (voice
or data), and the number that was dialed.

ISDN protocols use an out-of-band signaling method, which means the signaling
datais carried on a channel or channels separate from user data channels. The user
dataistransmitted in eight bit samples on B or "bearer" channels, and the
signaling data is transmitted outside of the eight bit sample on D channels.

In addition to carrying signaling data out-of-band, ISDN technology uses common
channel signaling (CCS). This means that one signaling channel (D channel)
carries signaling data for more than one user data channel (B channel). In BRI,
two channels of user datafor every one channel of signaling data are transmitted.
In PRI T-1 lines, 23 channels of user data (B channels) and one channel of
signaling data (D channels) are transmitted. In PRI E-1 lines, 30 B channelsand 1
D channel are transmitted. Common channel signaling also allows the
transmission of additional information, such as ANI and DNI S digits, over the
signaling channel.

13
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3.2. Framing

Voice data from each time slot in a configuration is routed to a separate B

channel. The signaling information for al B channelsis routed to the D channel of
the device. Information from the B and D channelsis transmitted in frames. A
single frame contains information from each of the channels, providing a
“snapshot” of the data being transmitted at any given time.

The frames contain the eight bits of information about each time slot or channel.
Each frame includes a series of bits used for synchronization, error checking, and
diagnostics. A frame can bein one of several formats. In al formats, thereis aflag
bit between each frame to show where the frames begin and end. Different frame
formats are supported in different networks to provide a variety of added features
or benefits. The following frame formats are supported by the Dialogic ISDN
software:

e ESF frame (Extended Superframe)
* D4 frame (Superframe)
o CEPT multiframe (with or without CRC4)

3.2.1. Data Link Layer (Layer 2) Frames

The frames that are transmitted over the DataLink Layer (Layer 2) contain
information that controls the setup, maintenance and disconnection between the
two physically connected devices (see Figure 1).

8 bits 16 16 Variable 16 8

Flag Address Control Information FCS Flag

Figure 1. Layer 2 Frame (D Channel)

3.2.2. Network Layer (Layer 3) Frames

The Data Link Layer prepares the way for the transmission of Network Layer
(Layer 3) frames of data (see Figure 2).

14
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Layer 2 | Flag Address Control Information ECS Flag
Call Reference| Message .
Layer 3 Digsrrci)r:?igtor Value Typeg Information Elements

Figure 2. Layer 3 Frame (D Channel)
In general, the message format for Layer 3 frames comprises variable length fields
with the following format:

»  Protocol Discriminator — identifies the protocol type used to handle Layer 3
messages

» Cadll Reference Vaue (CRV) —avalued assigned to acall, by the network, for
the duration of the call

*  Message type —the set of messages used for establishing, controlling and
tearing down acall

» Information elements (1E) — used with the message to provide additional
information on the type and requirements of the call

Refer to the Digital Network Interface Software Reference for more on framing.

3.3. ISDN Call Control States

Each ISDN call that is received or generated by an application is processed
through a series of call control states. Each state represents the completion of
certain tasks and/or the current status of the call. The following table describes the
ISDN call control states, based on standard Q.931 (Layer 3).

15
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Table 2. Call Control States

Call State Description

Accepted An indication to the network that the incoming call has
been accepted, but has not been connected to the end
user. (Most voice applications do not need this.)

Alerting The destination is reached and the phone isringing. This
state may be reported to the application or masked
depending on the application directive.

Connected An incoming or outgoing call is established. Typicaly,
billing begins at this point and the B channel is cut
through.

Dialing Address and call setup information has been sent to, and
acknowledged by, the network. Call establishment isin
progress.

Disconnected The network terminates the call and the application
should drop the call.

Idle A call is dropped and waiting for the application to
release the call reference number (CRN).

Null No call is assigned to the device (time dot or line).

Offered Anincoming call is offered by the network.

The call states change according to the sequence of functions called by the
application and the events that originate in the network and system hardware. The
current state of a call can be changed by:

» function call returns
* termination events (indicate completion of afunction)

e unsolicited events

The way calls transition between states differs depending on whether the
application uses asynchronous or synchronous programming:

16
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» Ingenera, in asynchronous mode, events trigger the transitions between call
states. For example, the termination event, CCEV_ANSWERED, causesthe
call state to change to the Connected state. Likewise, the unsolicited event,
CCEV_DISCONNECTED, causesthe call state to change to the
Disconnected state.

»  Synchronous functions return at the successful completion of the function or
if the function fails. The function waits for a completion or failure message
from the firmware before it terminates, and the call transitions to another call
state. For example, the cc_ MakeCall( ) and cc_ReleaseCall( ) functions
cause the call state to change upon their successful return. (Note that
synchronous functions return information, not events.)

The following sections describe the state transitions for both asynchronous and
synchronous call processes. (Refer to the Voice Software Reference -
Programmer’ s Guide for the appropriate operating system for details on the
supported programming models.)

3.3.1. Asynchronous Call Establishment

Figure 3 illustrates the call states associated with establishing or setting up a call
in the asynchronous mode. The call establishment process for outbound calls is
shown on the right side of the diagram; the inbound call set up processis shown
on theleft. All calls start from aNull state. See Table 2 for descriptions of the call
states.

17
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Inbound Outbound
cc_WaitCall()
CCEV_OFFERED cc_MakeCall()

cc_SetEvtMsk( )
cc_AcceptCall() (Maskable) @
CCEV_ACCEPT CCEV_ALERTING
Accepted

cc_AnswerCall() CCEV_CONNECTED
CCEV_ANSWERED

LEGEND

cc_FunctiOn( ) @ CCEV_EVENT @

Figure 3. Asynchronous Call Establishment Process

cc_AnswerCall( )

CCEV_ANSWER ED CCEV_CONNECTED

Table 3 provides an example of asimple inbound call using the asynchronous call
establishment process. The items denoted by an asterisk (*) are optional
functiong/events or maskable events that may be reported to the application. For
more detailed call scenarios see Appendix A.
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Table 3. Inbound Call Set-Up (Asynchronous Example)

Function/Event

Action/Description

cc_WaitCall()

Issued once after line device opened with
cc_Open().

CCEV_OFFERED

Indicates arrival of inbound call and initiates

transition to Offered state
*cc_GetANI() Request caller ID information
*cc_GetDNIS() Retrieves DNIS digits received from the network

*cc_CallAck()

Requests additional call setup information

*cc_AcceptCall()

Issued to acknowledge that call was received but
called party has not answered.

*CCEV_ACCEPT

Termination event - indicates call received, but not
yet answered; causes transition to Accepted state.

cc_Answer Call()

Issued to connect call to called party (answer
inbound call).

CCEV_ANSWERED

Termination event - inbound call connected; causes
transition to Connected state.

* = Optional functions and events or maskable events

Table 4 illustrates a simple scenario for making an outbound call using the
asynchronous call establishment process. The items denoted by an asterisk (*) are
optional functions/events or maskable events that may be reported to the
application. For more detailed call scenarios, see Appendix A.
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Table 4. Outbound Call Set-up (Asynchronous Example)

Function/Event Action/Description

cc_MakeCall() Requests a connection using a specified line device.
A CRN isassigned and returned immediately; call is
transitioned to the Dialing state.
CCEV_CONNECTED event sent if cdl is
connected; otherwise a CCEV_TASKFAIL eventis
sent.

*cc_SetEviMsk( ) Specifies the events enabled or disabled for a
specified line device.

*CCEV_ALERTING Remote end was reached but a connection has not
been established. When the call is answered, a
CCEV_CONNECTED event is sent.

CCEV_CONNECTED | Indicates successful completion of cc_ MakeCall( ).
Call isin the Connected state.

* = Optional functions and events or maskable events

3.3.2. Synchronous Call Establishment

Figure 4 illustrates the call states associated with establishing or setting up a call
in the synchronous mode. The call establishment process for outbound calls is
shown on the right side of the diagram; the inbound call set up processis shown
ontheleft. All cals start from a Null state. See Table 2 for descriptions of the call
states.
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Inbound Outbound

cc_WaitCall() cc_MakeCall( )

cc AcceptCalI( )

completion of

CCEV_ALERTING
(Maskable)

cc_MakeCall()
in progress

cc_AnswerCall() ~ cc_AnswerCall() cc_makecCall( )
LEGEND

@ cc_Function() @ CCEV_EVENT @

Figure 4. Synchronous Call Establishment Process

Table 5 provides an example of asimple inbound call using the synchronous call
establishment process. The items denoted by an asterisk (*) are optional
functions/events or maskable events that may be reported to the application. For
more detailed call scenarios, see Appendix A.
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Table 5. Inbound Call Set-Up (Synchronous Example)

Function Action/Description

cc_WaitCall() Enables notification of an incoming call after line
device opened with cc_Open( ). Call isin
OFFERED state.

*cc_GetANI() Request ANI information

*cc_GetDNIS() Retrieves DNIS digits received from the network.

*cc_CallAck() Requests additional call setup information

*cc_AcceptCall() Issued to acknowledge that call was received but
called party has not answered. Call isin Accepted
state.

cc_Answer Call() Issued to connect call to called party (answer
inbound call). At the successful completion of
cc_Answer Call( ), the call isin Connected state.

NOTES: 1. * = Optional functions

2. There are no termination events in synchronous mode.

Table 6 illustrates a simple scenario for making an outbound call using the
synchronous call establishment process. The item denoted by an asterisk (*) isa
maskable event that may be reported to the application. For more detailed call
scenarios, see Appendix A.
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Table 6. Outbound Call Set-up (Synchronous Example)

Function/Event Action/Description

cc_MakeCall() Requests a connection using a specified line device;
aCRN isassigned and returned immediately.

*CCEV_ALERTING Remote end was reached but a connection has not
been established

none When the cc_MakeCall( ) function successfully
completes, the call isin the Connected state.

NOTES: 1. * = Maskable events

2. There are no termination events in synchronous mode.

3.3.3. Asynchronous Call Termination

Figure5illustrates the call states associated with call termination or call teardown
in the asynchronous mode initiated by either call disconnection or failure. A call
can be terminated by the application or by the detection of call disconnect from
the network. Either of these terminations can occur at any point in the process of
setting up acall and during any call state. See Table 2 for descriptions of the call
states.
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All Other CC
States

CCEV_DISCONNECTED

cc_DropCall()
CCEV_DROPCALL

cc_DropCall()

CCEV_DROPCALL

Idle Disconnected

cc_ReleaseCall( )

Figure 5. Asynchronous Call Disconnect or Failure Process
Table 7 presents an asynchronous call termination scenario. The item denoted by

an asterisk (*) isan optional function call. For more detailed call scenarios, see
Appendix A.
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Table 7. Call Termination (Asynchronous Example)

Function/Event

Action/Description

CCEV_DISCONNECTED

Unsolicited event generated when call is
terminated by network; initiates transition to
Disconnected state.

cc_DropCall()

Disconnects call specified by CRN.
CCEV_DROPCALL event indicates
completion of function

CCEV_DROPCALL

Termination event - call disconnected and
changesto Idle state

*cc_GetBilling()

Retrieves billing information

cc_ReleaseCall ()
cc_ReleaseCallEx()

Issued to release all resources used for call;
network port is ready to receive next call.
Causes transition to Null state.

* = Optional functions

3.3.4. Synchronous Call Termination

Figure 6 illustrates the call states associated with call termination or call teardown

in the synchronous mode initiated by either call disconnection or failure. A call
can be terminated by the application or by the detection of call disconnect from

the network. Either of these terminations can occur at any point in the process of
setting up acal and during any call state. See Table 2 for descriptions of the call

states.
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Terminated by Application Terminated by Network

All Other CC
States

CCEV_DISCONNECTED
cc_DropCall()

cc_DropCall()

Idle Disconnected

A

cc_ReleaseCall( )

Figure 6. Synchronous Call Disconnect or Failure Process
Table 8 presents a synchronous call termination scenario. The item denoted by an

asterisk (*) isan optional function call. For more detailed call scenarios, see
Appendix A.
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Table 8. Call Termination (Synchronous Example)

Function/Event Action/Description

CCEV_DISCONNECTED | Unsolicited event generated when call is
terminated by network; initiates transition to
Disconnected state.

cc_DropCall() Disconnects call specified by CRN. Initiates
transition to Idle state.

*cc_GetBilling() Retrieves billing information

cc_ReleaseCall() Issued to release all resources used for call;

network port is ready to receive next call.
Causes transition to Null state.

NOTES: 1. * =Optional function

2. There are no termination events in synchronous mode.
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4. ISDN Function Overview

This chapter provides the following information about the Dialogic ISDN library
functions used to interact with the network in an ISDN environment:

» |SDN function categories
» abrief description of each ISDN library function

» thelSDN technologies supported for each function

For a complete description of each function, see Chapter 5. ISDN Function
Reference in this guide.

4.1. ISDN Library Function Categories

The ISDN library functions can be divided into the following categories:

» Call Control - Perform basic call control actions, such as making, receiving,
answering and dropping calls (see Table 9).

» Optional Call Handling - Perform additional call control actions, such as
accepting calls, sending messages to the network, and setting and retrieving
call-related information (see Table 10).

e System Control - Start and stop the system, that is, open and close devices
and reset channels (see Table 11).

e System Tools- Perform system level tasks (see Table 12). These functions
are divided into the following categories:

»  Configuration Tools - set and retrieve channel parameters and user
attributes, and retrieve call states, call reference numbers, call reference
values, etc.

»  Error Handling - retrieve error information (cause values and result
values)

e Tracing Functions - capture and store D channel information

»  Eventing Functions - set and retrieve event masks

« DatalLink Layer Handling - Send and receive frames, that is, handle the
transfer of frames between the application and the datalink layer (see
Table 14).

* Hold and Retrieve - Process calls on hold. These functions are used in BRI
protocols and in the PRI DPNSS and Q.SIG protocols to place calls on hold,
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retrieve calls from the Hold state, and to accept and reject hold requests and
retrieve-from-hold requests (see Table 14).

» Global Tone Generation - Set, change, and control the In-band tones for
BRI/SC protocols (see Table 15).
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4. ISDN Function Overview

Table 9. Call Control Functions

Function
cc_Answer Call()

cc_DropCall()
cc_MakeCall()
cc_ReleaseCall()
cc_ReleaseCallEx( )
cc_WaitCall()

Description
accepts a connection request from the remote end

allows the application to disconnect a call
requests connection on the specified line device
releases the call reference number (CRN)
releases all resources for the specified call (CRN)

sets up the condition for processing an incoming call
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Table 10. Optional Call Handling Functions

Function Description

cc_AcceptCall() responds to an incoming call request

cc_CallAck() sends the first response to an incoming call

cc_CallProgress( ) sends a PROGRESS message to the network

cc_GetANI() retrieves Automatic Number Identification (ANI)
information (caller ID)

cc_GetBilling() retrieves the charge information

cc_GetCalllnfo( ) retrieves the information elements associated with the
CRN

cc_GetChanld() retrieves the last channel information received from
messages for a specified CRN

cc_GetDNIY() retrieves the dialed number information string
(destination address)

cc_GetInfoElem() retrieves the information elements associated with a
line device

cc_GetMoreDigits( ) collects more digits via overlap receiving

cc_GetNonCallMsg()  retrieves the information associated with a GLOBAL
or NULL CRN event

cc_GetSiglnfo() retrieves the signaling information of an incoming
message

cc GetVer() retrieves the library version number

cc_RegANI() requests the ANI (caller ID) from the network in ANI-

on-demand environments
cc_SetBilling() sets the billing rate
cc_SetCallingNum() sets the default calling number
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4. ISDN Function Overview

cc_SetInfoElem()
cc_SetMinDigits( )
cc_SndMsg()

cc_SndNonCallMsg( )

sets an information element (1E)
sets the minimum number of digitsto be collected

sends anon-call state associated message to the
network

sends anon-Call State related |ISDN message to the
network, with a GLOBAL or NULL CRN
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Table 11. System Control Functions

Function Description

cc_Open() opens adevice

cc_Close() closes a previously opened device
cc_Restart() resets the channel to the Null state
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System Tool Functions

Function

Description

Configuration Tools:

cc_CallState()

retrieves the state of the call

cc_CRN2LineDev()

returns the line device number associated with a
specified call reference number

cc_GetCES()

retrieves the connection endpoint suffix

cc_GetCRN()

retrieves the call reference number

cc_GetDChanState( )

retrieves the status of the D Channel

cc_GetDLinkCfg()

retrieves the configuration of alogical link

cc_GetDLinkState( )

retrieves the logical datalink state

cc_GetNetCRV()

retrieves the network call reference value for a
specified call reference number

cc_GetParm()

returns the default channel parameters

cc_GetParmEx()

retrieves parameters containing variable data
passed from the firmware.

cc_GetSAPI()

retrieves the service access point ID

cc_GetUsrAttr()

returns the user attribute

cc_SetChanState( )

changes the maintenance state of an indicated
channel

cc_SetDChanCfg()

sets the D-channel configuration for aBRI
station device

cc_SetDLinkCfg()

configures alogical link

cc_SetDLinkState()

setsthe logical datalink state

cc_SetParm()

sets default call parameters
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cc_SetParmEx()

sets parameters requiring variable data to be
passed down to the firmware

cc_SetUsrAttr()

sets the user attribute
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Error Handling Functions:

cc_CauseValue()

retrieves the cause of the last failure on agiven
device

cc ResultMsg()

returns a pointer to an error string

cc_ResultValue()

retrieves the error/cause code related to an event

Tracing Functions:

cc _StartTrace()

starts the capture of all D channel information
into a specified log file

cc_StopTrace()

stops the trace and closes the file

Eventing Functions:

cc_GetEvtMsk()

retrieves the current ISDN event mask

cc_SetEvtMsk()

sets the event mask

cc_TermRegister Response( )

sends the acknowledgment for the
CCEV_TERM_REGISTER event
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Table 13. Data Link Layer Handling Functions

Function Description
cc_GetFrame() retrieves the frame received by the application
cc_SndFrame() sends aframeto the data link layer

NOTE: Thesefunctions are available only when Layer 2 access is configured.

38




4. ISDN Function Overview

Table 14. Hold and Retrieve Functions

Function
cc_HoldCall()

cc_HoldAck()
cc_HoldRegj()
cc_RetrieveCall( )
cc_RetrieveAck( )

cc_RetrieveRe( )

Description
places active calls on hold

accepts hold requests from remote eguipment
rejects hold requests from remote equipment
retrieves a call placed on hold from Hold state

accepts aretrieve from hold request from remote
equipment

rejects aretrieve from hold request from remote
equipment
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Table 15. Global Tone Generation Functions

Function Description

cc_PlayTone() plays a user-defined tone

cc_StopTong() stops the tone that is currently playing on a channel
cc_ToneRedefing( ) redefines the tones in the firmware tone templ ate table

4.2. API Functions and Supported ISDN Technologies

The following table lists al of the ISDN APl functions and indicates which
functions can be used in each of the supported ISDN technologies. Chapter
5. ISDN Function Reference also provides information about supported
technol ogies within each function description.
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Table 16. ISDN API Functions and Supported Technologies

ISDN API Functions

PRI

BRI/2

BRI/SC

DPNSS

Q.SIG

cc_AcceptCall()

*

*

*

*

cc_Answer Call()

*

*

*

cc_CallAck()

*

*

*

cc_CallProgress( )

cc_CallState( )

cc_CauseValue()

cc Close()

cc_CRN2LineDev( )

cc_DropCall()

cc_GetANI()

cc_GetBChanState( )

cc_GetBilling()

cc_GetCalllnfo()

cc GetCES()

cc_GetChanld()

cc_GetCRN()

cc_GetDChanState( )

cc_GetDLinkCfg()

cc_GetDLinkState( )

cc_GetDNIS()
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ISDN API Functions

PRI

BRI/2

BRI/SC

DPNSS

Q.SIG

cc_GetEvtMsk()

cc_GetFrame()

cc_GetlnfoElem()

cc_GetLineDev()

cc_GetMoreDigits( )

cc_GetNetCRV()

cc_GetNonCallMsg( )

cc_GetParm()

cc_GetParmEx()

cc_GetSAPI()

cc_GetSiglnfo()

cc_GetUsrAttr()

cc GetVer()

cc_HoldAck()

cc_HoldCall()

cc_ HoldRegj ()

cc_MakeCall()

cc_Open()

cc_PlayToneg()

cc_ReleaseCall()

cc_ReleaseCallEXx( )

cc_RegANI ()
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ISDN API Functions

PRI

BRI/2

BRI/SC

DPNSS

Q.SIG

cc_Restart()

cc_ResultMsg( )

cc_ResultValue()

cc_RetrieveAck()

cc_RetrieveCall()

cc_RetrieveReg ()

cc_SetBilling( )

cc_SetCallingNum()

cc_SetChanState( )

cc_SetDChanCfg( )

cc_SetDLinkCfg()

cc_SetDLinkState( )

cc_SetEvtMsk()

cc_SetInfoElem()

cc_SetMinDigits( )

cc_SetParm()

cc_SetParmEx()

cc_SetUsrAttr()

cc_SndFrame()

cc_SndMsg()

cc_SndNonCallMsg( )

cc_StartTrace( )

43




ISDN Software Reference for Linux and Windows

ISDN API Functions

PRI

BRI/2

BRI/SC

DPNSS

Q.SIG

cc_StopTone()

cc_StopTrace()

cc_TermRegister Response( )

cc_ToneRedefing( )

cc_WaitCall()
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5. ISDN Function Reference

The Dialogic ISDN API functions are application-specific programming interfaces
that provide standard software interrupts, calls, and data formats for developing
ISDN applications. This chapter provides a detailed description of each ISDN API
function included in the cclib.h file.

This chapter also includes the following information:

»  function description format

e programming convention format

» definitions of call reference numbers (CRNS), call reference values (CRVs),
and line device handles

* instructions for interpreting function failures

5.1. Function Description Format

The following table describes the information that is provided for each ISDN API
function. The functions are listed in alphabetical order in this chapter.

NOTE: Refer to the“Technology” linein the function overview table for specific
ISDN technology applicability.
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Table 17. ISDN Function Description Format

Section Provides:
Function Header the function name and briefly states its purpose.
Function Overview an overview of the function, including the following:
* Name Defines the function name and
function syntax using standard C
language syntax.
* Inputs Listsal input parameters using
standard C language syntax.
* Returns Listsall returns of the function.
* Includes Listsall includefiles required by the
function.
* Category Lists the category classification of the

function (see Chapter 4. ISDN
Function Overview).

* Mode Indicates whether the function is
asynchronous, synchronous, or both.

» Technology  Indicates the technol ogy/technologies
(BRI/2, BRI/SC, PRI, DPNSS, Q.SIG)
supported by the function. A filled box
designates a supported technology.

Function Description  adetailed description of the function operation, including
parameter descriptions

Termination Events the events that may be sent to the application at the
completion of the asynchronous function. (This does not
apply to synchronous programming models.)

Cautions warnings and reminders

Example C language coding example(s) showing how the function
can be used in application code

Errors specific error codes that may be returned by the function

See Also alist of related functions
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5.2. Programming Conventions
The Dialogic ISDN library functions use the following format:
cc_function(reference, parameter 1, parameter 2, parameter N, mode)

Where:
» cc_function isthe function name

» referenceisaninput field that directs the function to a specific line device or
call when the referenceisa CRN or aline device handle (see Section
5.3. Function References. CRNs, CRVs, and Line Device Handles below for
more information)

e parameterl, parameter2, parameterN areinput fields

* modeisaninput field indicating how the function is executed. Set the value
to EV_ASYNC for asynchronous mode execution or EV_SYNC for
synchronous mode execution.

5.3. Function References: CRNs, CRVs, and Line Device
Handles

Most functions ask for the line device handle and/or the call reference number
(CRN), which together enable applications to be written independent of the
hardware type or signaling protocol.

Theline device handleis a unique logical number assigned to a specific device or
device group by the ISDN API. The line device handle enables the API function
to address any system resource using a single device identifier. The system
architecture also permits more than one device to be addressed as a unit, as
needed to process acall.

A call reference number (CRN) identifies acall on a specific line device. The
CRN iscreated by the ISDN API library when acall is requested either by the
application or the network. The relationship between the CRN and aline deviceis
established when a call is requested and acknowledged by the other end. The valid
lifespan of the CRN is the duration of the call. Afterward, the CRN can be
reassigned.
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A call reference value (CRV), which conforms to the Q.931 standard, isa
network-assigned value that is used to identify a call on a specific line device. The
CRYV istransmitted over the network and maintained by the ISDN firmware. The
ISDN firmware maintains a table to match the host-assigned CRN and the
network-associated CRV. Usethe cc_ GetCRN( ) function to obtain the CRN.
The CRV for aparticular CRN can be obtained by using the cc_GetNetCRV/()
function.

Thefollowing list summarizes the use and assignment of CRNsand CRVsand
offers some additional pointsto keep in mind when using Dialogic ISDN library
functions:

»  Each CRN isaunique number in the system.

* Acadlisnot associated with aphysical port.

New CRNs and CRVs are created either when CCEV_OFFERED occurs or when
cc_MakeCall( ) successfully sends a setup message to the network.

* TheCRN/CRV isno longer valid after cc_ReleaseCall( ),
cc_ReleaseCallEX( ), or cc_Restart( ) isissued.

» After aCRN/CRYV of agiven valueisreleased, it may be reassigned for
subsequent calls.

5.4. Interpreting Function Call Failures

The Dialogic ISDN software architecture uses two different levels of fault
reporting to indicate the failure or success of afunction call:

» Highlevel check — Function call failure or successisindicated by aresult
value: 0= successand <0 = failure. That is, when the function fails, the
function call is rejected immediately and avalue <0 isreturned. This means
that the library or driver is unable to execute the request because it is not
ready or because the request is not valid in the current state. When avaue <0
isreceived, usethe cc_CauseValue( ) function to retrieve the reason for the
failure. Usethe cc_ResultMsg( ) function to interpret the reason.

» Low leve check (asynchronous functions only) — In asynchronous functions,
the firmware returns a termination event, in addition to the result value, to
indicate the success or failure of the function. When a function fails, aresult
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value <0 isreturned along with the CCEV_TASKFAIL event. However,
when an asynchronous function call fails, aresult value of 0 (indicating
success) can be returned along with the CCEV_TASKFAIL termination
event, which indicates failure. This means that the library has accepted the
request that was sent to the firmware, but at that moment, the request cannot
be fulfilled due to specific circumstances or conditions. To retrieve the reason
for the failure, use the cc_ResultValue( ) function. Use the cc_ResultM sg( )
function to interpret the value.

For moreinformation on CCEV_TASKFAIL and other termination events, see
Chapter 7. 1SDN Events and Errors. For information on handling events, see
Section 8.2.2. Handling Events.
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cc_AcceptCall() responds to an incoming call request

Name: int cc_AcceptCall(crn, rings, mode)

Inputs: CRNcrn « call reference number
int rings » number of rings before return
unsigned long mode » synchronous or asynchronous
Returns: 0 on success
< 0onfailure

Includes: cclib.h
Category: Optiond call handling
Mode: synchronous or asynchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description

The cc_AcceptCall( ) function responds to an incoming call request. A
CCEV_OFFERED event on the completion of cc_WaitCall( ) signifiesan
incoming call request. The cc_AcceptCall( ) function sends an ALERTING
message to the network to indicate that the destination is ringing and to stop the
network from sending any further information. The ALERTING message aso
stops the protocol layer 3 timer under fast connect. After the successful
completion of the cc_AcceptCall( ) function, the call state changes from Offered
to Accepted.

This command is not required in most applications if the application can respond
within the protocol timeout restriction.

Parameter Description

crn: The call reference number. Each call needs a CRN.

rings: Specifies how long the protocol handler will wait before
returning to the calling entity. The rings parameter is not used
for ISDN and will beignored. Set ringsto 0.

mode: Specifies asynchronous (EV_ASYNC) or synchronous
(EV_SYNC) mode.

B Termination Events

e CCEV_ACCEPT - indicates that an ALERTING message has been sent to the
network.
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CCEV_TASKFAIL - indicates that a request/message was rejected by the
firmware. Typically, this event istriggered by an incorrect function call
during the call.

B Cautions

None

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include "srllib.h"

#include "dtilib.h"

#i ncl ude "cclib. h"

voi d rmai n()
LI NEDEV  devhdl =0;
OGN crn = 0;
char *devnane = "dtiB1T1";

if ( cc_Qpen( &evhdl, devnane, 0) <0)

printf("Eror opening device: errno = %\n", errno);
exit(1);

printf("Waiting for call\n");
if (cc_VaitCall(devhdl, &rn, NULL, -1, EV.SYNQ <0)
procdevf ai | (devhdl );

printf("Accepting call\n");
if ( cc_AcceptCall(crn, 0, EV.SYNO) < 0)
callfail(crn);

if ( cc_AnswerCall(crn, 0, EV.SYNO <0)
callfail(crn);

/* iDrop the call */
if (cc_DropCall(crn, NORVAL_LEARING EV_SYNO) < 0)
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);

if ( cc_dose( devhdl ) <0)
printf("Eror closing device, errno = %\n", errno);
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int callfail (OGN crn)
{

LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);

}

int procdevfail (LI NEDEV handl e)
{

int reason;

char *nsg;

reason = cc_CauseVal ue(handl e) ;

cc_Resul t Msg( handl e, r eason, &sQ) ;
printf("reason = % - 9%\n", reason, nsQ);

M Errors

If the function returns < O to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h and isdncmd.h.

Error codes from the cc_AcceptCall( ) function include the following:

Error Code Description
ERR_ISDN_LIB | E_ISBADIF Bad interface number
ERR_ISDN_LIB |E_ISBADCALLID Bad call identifier
ERR_ISDN_LIB |E_ISBADTS Bad time slot

B See Also

e cc_WaitCall()
e cc_AnswerCall()
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Name: int cc_AnswerCall(crn, rings, mode)

Inputs: CRNcrn « call reference number
int rings » number of rings before return
unsigned long mode » synchronous or asynchronous
Returns: 0 on success
< 0onfailure

Includes: cclib.h
Category Call control
Mode: synchronous or asynchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description

The cc_Answer Call(') function accepts a connection request from the remote end
and connects the call. Thisfunction is equivalent to a conventional “offhook”
command in answering an incoming call. Thecc_Answer Call( ) function is used
any time after:

e CCEV_OFFERED, CCEV_PROGRESSING, or CCEV_ACCEPT is
received in asynchronous mode

» thesuccessful completion of cc_ WaitCall( ) in synchronous mode

In asynchronous mode, the CCEV_ANSWERED event indi cates successful
completion of the cc_ Answer Call() function. After the successful completion of
the function call, the call state changes from Offered or Accepted, if
cc_AcceptCall() was used, to Connected.

Parameter Description
crn; The call reference number. Each call needs a CRN.
rings. Specifies how long the protocol handler will wait before

returning to the calling entity. In ISDN systems, rings must
be set to zero or an error will be returned.

Mode: Specifies asynchronous (EV_ASYNC) or synchronous
(EV_SYNC) mode.
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B Termination Events

CCEV_ANSWERED - indicates that a CONNECT message has been sent to
the network.

CCEV_TASKFAIL - indicates that a request/message was rejected by the
firmware. Typically, this event istriggered by an incorrect function call
during the call.

B Cautions

Thisfunction is called only after an inbound call has been detected.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include "srllib.h"

#include "dtilib.h"

#i nclude "cclib. h"

voi d nmai n()
LI NEDEV ~ devhdI =0;
OGN crn = 0;
char *devnane = "dtiB1T1";
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if ( cc_Qpen( &devhdl, devname, 0) <0)

printf("Eror opening device: errno = %\n", errno);
exit(1);

printf("VWaiting for call\n");
if ( cc_WitCall(devhdl, &rn, NJLL, -1, EV.SYNO <0)
procdevf ai | (devhdl );

if ( cc_AnswerCall(crn, O, EV.SYNOQ <0)
callfail(crn);

/* brop the call */
if ( cc_DropCall(crn, NORVAL_ OLEARNG EV_SYNO) < 0)
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);

/* dose the device */
if ( cc_dose( devhdl ) <0)
printf("Eror closing device, errno = %\n", errno);



accepts a connection request from the remote end cc_AnswerCall()

}

int callfail (OGN crn)

{
LI NEDEV | d;

cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);

int procdevfail (LI NEDEV handl e)

int reason;

char *nsg;

reason = cc_CauseVal ue(handl e) ;

cc_Resul t Msg( handl e, r eason, &sQ) ;
printf("reason = % - 9%\n", reason, nsQ);

B Errors

If the function returns < O to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h and isdncmd.h.

Error codes from the cc_Answer Call( ) function include the following:

Error Code Description
ERR_ISDN_LIB | E_ISBADIF Bad interface number
ERR_ISDN_LIB |E_ISBADCALLID Bad call identifier
ERR_ISDN_LIB | E_ISBADTS Bad time slot

B See Also

e cc_WaitCall()
e cc_DropCall()
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Name: int cc_CallAck(crn, newLineDev, msg_id)

Inputs: CRNcrn « call reference number
LINEDEV newLineDev  « new line device handle
int msg_id » messageid

Returns: 0 on success
< Oonfailure

Includes: cclib.h
Category: Optiond call handling
Mode: asynchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description

The cc_CallAck( ) function allows the application to send the first response to an
incoming call, after the CCEV_OFFERED event is received, in asynchronous
mode, or after cc_WaitCall( ) returns, in synchronous mode.

NOTE: Controlling the first response to the incoming setup message is optional.
The ISDN firmware assumes the control by default unlessit is set up by
the application (see the cc_SetEvtM sk( ) function description for

details).
Parameter Description
crn: The call reference number. Each call needs avalid CRN.
newL ineDev: The new line device handle for the channel to be used for the

cal. This parameter is reserved for future use. Set
newLineDev to 0.

msg_id: The message ID, either CALL_PROCEEDING or
CALL_SETUP_ACK.

NOTE: Applications that require overlap receiving should set
msg_id to CALL_SETUP_ACK.
The application can use this function to indicate one of the following conditions to
the network:

1. Thereceived setup message contains al the information necessary to set up
the call. The application should use the function in one of the following ways:

e cc_CallAck(crn, 0, CALL_PROCEEDING) if B channel is acceptable
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e cc_CallAck(crn, newLineDev, CALL_PROCEEDING) if anew B
channel is desired.

2. Thereceived setup message contains insufficient destination information. The
application should use the function in one of the following ways:

e cc_CallAck(crn, 0, CALL_SETUP_ACK) if the B channel is
acceptable

» cc_CallAck(crn, newLineDev, CALL_SETUP_ACK) if anew B
channel is desired

B Termination Event

« CALL_SETUP_ACK and CALL_PROCEEDING - indicate that the call
setup message has been received.

 CCEV_TASKFAIL - indicates that a request/message was rejected by the
firmware. Typically, this event is triggered by an incorrect function call
during the call.

B Cautions

None

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include "srllib.h"

#include "dtilib.h"

#i ncl ude "cclib. h"

voi d nai n()
LINEDEV  devhdl =0;
RN crn = 0;
char *devnanme = "dti B1T1";

if ( cc_Qpen( &evhdl, devnarme, 0) <0)
{
printf("Eror opening device: errno = %l\n", errno);
exit(1l);
if ( cc_WaitCall(devhdl, &rn, NULL, -1, EV.SYNO < 0)
procdevf ai | (devhdl);
/*
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cc_CallAck()

}

* The cc_Cal | Ack() function needs to be called after
* cc_WiitCall and before cc_Call Progress(), cc_AcceptCall ()
* and cc_AnswerCal | ()

if ( cc_CallAck(crn, 0, CALL_PROCEEDING < 0 )

callfail(crn);

printf("Accepting call\n");
if ( cc_AcceptCall(crn, O, EV.SYNOQ <0)

callfail(crn);

if ( cc_AnswerCall(crn, O, EV.SYNOQ <0)

callfail(crn);

if ( 6c_DopCaII(crn, NCRVAL_QLEARING EV_SYNQ) < 0)

callfail(crn);

if ( cc_ReleaseCall(crn) <0)

callfail(crn);

if ( cc_dose( devhdl ) <0)

printf("Eror closing device, errno = %l\n", errno);

int callfail (OGN crn)
{

}

LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);

int procdevfail (LI NEDEV handl e)
{

int reason;

char *nsg;

reason = cc_CauseVal ue(handl e) ;

cc_Resul t Msg( handl e, r eason, &1sQ) ;
printf("reason = % - 9%\n", reason, nsg);

M Errors

If the function returns avalue < 0 to indicate failure, use the cc_CauseValue( )
function to retrieve the reason code for the failure. The cc_ResultM sg( ) function
can be used to interpret the reason code. Error codes are defined in the files

ccerr.h, isdnerr.h and isdncmd.h.
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send the first response to an incoming call cc_CallAck()

Error codes from the cc_CallAck( ) function include the following:

Error Code Description

E ISBADIF|ERR_ISDN_LIB Bad interface number
E ISBADTS|ERR_ISDN_LIB Bad time slot

B See Also

e cC_SetEvtMsk()
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cc_CallProgress() sends a PROGRESS message to the network

Name: int cc_CallProgress(crn, indicator)

Inputs: CRNcrn « call reference number
int indicator * progressindicator
Returns: 0 on success
<0Oonfailure

Includes: cclib.h
Category: Optiona call handling
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description

The cc_CallProgress( ) function sends a PROGRESS message to the network.
This function can be called after CCEV_OFFERED occurs, in asynchronous
mode, or after the cc WaitCall( ) function successfully completes, in
synchronous mode. Applications may use the message on the D channel to
indicate that the connection is not an ISDN terminal or that in-band information is
available.

The cc_CallProgress( ) function is not needed in terminating mode. It may be
used in adrop-and-insert configuration when an in-band Special Information Tone
(SIT) or call progresstone is sent to the network.

Parameter Description
crn: The call reference number. Each call needs a CRN.
indicator: Specifies the progressindicator. The values are;

« CALL_NOT _END_TO END_ISDN - In drop-and-insert
configurations, the application has the option of providing
this information to the network.

* IN_BAND_INFO - In drop-and-insert configurations, the
application has the option of notifying the network that in-
band tones are available.

M Cautions

None
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sends a PROGRESS message to the network

cc_CallProgress()

B Example

#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude

voi d nai

<wi ndows. h> /* For Wndows applications only */
<stdi 0. h>

<errno. h>

“srllib.h"

"dtilib.h"

"cclib. h"

n()

LI NEDEV ~ devhdl =0

N
char

it

pr
ex

print
if (

crn = 0;
*devnane = "dti BLT1";
cc_Qpen( &devhdl, devname, 0 ) <0)
intf("Error opening device: errno = %\n", errno);

it(1);

f("Waiting for call\n");
cc_WitCall (devhdl, &rn, NULL, -1, EV.SYNO < 0)

procdevf ai | (devhdl);

/*
*]
it
C

using cc_Cal | Progress(crn, CALL_NOT_END TO END | SDN)
to indicate that the remote is not an ISDN termnal .
This function call is optional.

cc_QCal | Progress(crn, CALL_NOT_END TO END | SDN) )
allfail(crn);

printf("Accepting call\n");

it
C

it
C

/* r
it (
C
it (
C
/* d
it (
pr
}

cc_AcceptCall(crn, 0, EV.SYNQ <0)
allfail(crn);

cc_AnswerCall (crn, 0, EV.SYNQ < 0)
allfail(crn);

op the call */
cc_DropCal | (crn, NORVAL_LEARNG EV.SYNO < 0)
allfail(crn);

cc_Rel easeCal | (crn) < 0)
allfail(crn);

ose the device */
cc_dose( devhdl ) <0)
intf("Error closing device, errno = %l\n", errno);

int callfail (ORN crn)
{

LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);
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cc_CallProgress() sends a PROGRESS message to the network

}
int procdevfail (LI NEDEV handl e)
{

int reason;

char *nsg;

reason = cc_CauseVal ue(handl e) ;

cc_Resul t Msg( handl e, r eason, &sQ) ;
printf("reason = % - 9%\n", reason, nsQ);

M Errors

If the function returns < O to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h and isdncmd.h.

Error codes from the cc_CallProgress( ) function include the following:

Error Code Description
ERR_ISDN_LIB | E_ISBADIF Bad interface number
ERR_ISDN_LIB | E_ISBADCALLID Bad call identifier
ERR_ISDN_LIB |E_ISBADTS Bad time slot

B See Also

None
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retrieves the state of a call cc_CallState()

Name:
Inputs:

Returns:

Includes:
Category:
Mode:
Technology:

int cc_CallState(crn, state_buf)

CRN crn « call reference number

int* state_buf * pointer to requested state number
0 on success

<0onfailure

cclib.h

System tools

synchronous

BRI/2; BRI/SC; PRI (all protocols)

B Description

The cc_CallState( ) function retrieves the state of a call associated with a
particular call reference number (CRN). The call state, which is stored in the
firmware, changes only when avalid message is sent or received during a given
state. For more on call states, see Section 3.3. ISDN Call Control States.

Parameter Description
crn; The call reference number. Each call needs a CRN.
state buf: The pointer to the location where the state valueis returned. The

supported states are as follows:

* CCST_ACCEPTED - Aninbound call was accepted; the call
isin the Accepted state.

* CCST_ALERTING - The call iswaiting for the destination
party to answer; the call isin the alerting state (call alerted sent
or received)

* CCST_CONNECTED - An inbound or outbound call was
connected; the call isin the Connected state.

* CCST_DIALING - An outbound call request was received; the
cal isinthe Dialing state.

* CCST_DISCONNECTED - The call was disconnected from
the network; the call isin the Disconnected state.

» CCST_IDLE - Thecadl isnot active; thecall isinthe ldle
State.
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cc_CallState() retrieves the state of a call

Parameter Description

» CCST_NULL - Thecall was released; the call isin the Null
state.

» CCST_OFFERED - Aninbound call was received; the call is
in the Offered state.

B Cautions

Due to normal process latency time, the state value acquired may not reflect the
current state of the call. The state retrieved will be associated with the last event
received by the application.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include "srllib.h"

#include "dtilib.h"

#i ncl ude "cclib. h"

voi d mai n()
LI NEDEV ~ devhdl =0;
RN crn = 0;
char *devnane = "dti B1T1";
int state;

if ( cc_Qpen( &evhdl, devname, 0) <0)
{

printf("Eror opening device: errno = %\n", errno);
exit(1);

printf("Waiting for call\n");
if ( cc_WitCall(devhdl, &rn, NJLL, -1, EV.SYNO <0)
procdevf ai | (devhdl );

if ( cc_AnswerCall(crn, 0, EV.SYNO < 0)
callfail(crn);
/*
* using cc_Call State(crn, &state) to retrieve the current
* call state fromthe firnvare.
*/

if (cc_CalState(crn, &tate) <0)
callfail(crn);

if(state == OCST_DI SOCONNECTED)
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retrieves the state of a call cc_CallState()

{
if ( cc_DopCall(crn, NORVAL_OLEARNG EV.SYNO < 0)
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);

exit(1l);

/* i)rop the call */
if ( cc_DropCall(crn, NCRVAL_CLEARING EV_SYNO < 0)
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);

/* Qose the device */
if ( cc_Aose( devhdl ) <0)
printf("Eror closing device, errno = %l\n", errno);

}
int callfail (OGN crn)

LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);
}

int procdevfail (LI NEDEV handl e)
{

int reason;

char *nsg;

reason = cc_CauseVal ue(handl e) ;

cc_Resul t Msg( handl e, r eason, &sQ) ;
printf("reason = % - 9%\n", reason, nsg);

B Errors

If the function returns < 0 to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h and isdnemd.h.

Error codes from the cc_CallState( ) function include the following:
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cc_CallState()

retrieves the state of a call

Error Code

Description

ERR_ISDN_LIB | E_ISBADIF
ERR_ISDN_LIB |E_ISBADTS
ERR_ISDN_LIB |E_ISCALLRELATED

B See Also

None
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retrieves the error/cause code of a failure cc_CauseValue()

Name: int cc_CauseValue(linedev)
Inputs: LINEDEV linedev < line device handle
Returns: cause vaue code
Includes: cclib.h
Category: Systemtools
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description

The cc_CauseValue( ) function retrieves the error/cause code of afailure on a
given device when afunction returnsa-1. Use ResultM sg( ) to retrieve the ASCI|
string and interpret the reason code associated with the cause value.

NOTES: 1. Thecc CauseValue( ) function isequivalent to
ATDV_LASTERR().

2. Toretrieve the cause of an event or the cause information element of
ISDN messages, use the cc_ResultValue( ) function.

There are three cause/error locations:

e Firmware (ERR_ISDN_FW) - returned when there is a firmware-rel ated
cause/error. Firmware errors are listed in the isdncmd.h file.

* Network (ERR_ISDN_CAUSE) - returned with a disconnect or reject event
(for example, CCEV_DISCONNECTED, CCEV_HOLDREJ, or
CCEV_RETRIEVEREJ). Network cause values are listed in the isdncmd.h
file.

* |ISDN Library (ERR_ISDN_LIB) - returned when thereis alibrary-related
cause/error. Library errors are listed in the isdnerr.h file.

See Section 7.2. Error Handling for alisting of errors and cause values.

Parameter Description

linedev: The specified line device handle.

67



cc_CauseValue() retrieves the error/cause code of a failure

Cautions

None

Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include "srllib. h"

#include "dtilib.h"

#i ncl ude "cclib. h"

voi

}

int

}

int

68
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LINEDEV ~ devhdl =0

RN crn = 0;

char *devnane = "dti B1T1";
int state;

int reason;

char *nsg;

if ( cc_Qpen( &devhdl, devnane, 0) <0)
{
printf("Eror opening device: errno = %l\n", errno);

exit(1l);

printf("Waiting for call\n");
if ( cc_WaitCall(devhdl, &rn, NULL, -1, EV.SYNO < 0)
procdevf ai | (devhdl);

if ( cc_AnswerCall(crn, 0, EV.SYNO) < 0)
callfail(crn);

/* brop the call */
if ( cc_DropCall(crn, NORVAL_LEARNG EV_.SYNO < 0)
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);

if ( cc_Aose( devhdl ) <0)
printf("Eror closing device, errno = %l\n", errno);

callfail (GRN crn)
LI NEDEV | d;

cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);

procdevf ai | (LI NEDEV handl e)



retrieves the error/cause code of a failure cc_CauseValue()

{

int reason;

char *nsg;

reason = cc_CauseVal ue( handl e);

cc_Resul t Msg( handl e, r eason, &sQ) ;
printf("reason = % - 9%\n", reason, nsQ);

M Errors

The cc_CauseValue( ) function returns -1 when there is no error/cause code

available for the specified line device. Error codes are defined in the files ccerr.h,

isdnerr.h, and isdncmd.h.

B See Also
* cc_ResultMsg()

69



cc_Close() closes a previously opened line device

Name: int cc_Close(linedev)
Inputs: LINEDEV linedev < line device handle
Returns: 0 on success
<0Oonfailure
Includes: cclib.h
Category: System control
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description
The cc_Closeg( ) function closes a previously opened line device. The application

can no longer access the device via the specified line device handle after this
functioniscalled.

Parameter Description

linedev: The line device handle returned when the line device is opened.

M Cautions

* Thecc_Closg( ) function affects only the link between the calling process and
the device. Other processes and devices are unaffected.

* Thecc_Close() function must be issued while the line device isin the Null
state. The Null state occursimmediately after a call to either cc_Open(),
cc_ReleaseCall( ) or cc_ReleaseCallEXx( ).

B Example

#i ncl ude <windows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include "srllib.h"

#include "dtilib.h"

#i nclude "cclib. h"

voi d nai n()
LINEDEV  devhdl =0;
(o2 crn = 0;
char *devnane = "dti B1T1";

if ( cc_Qpen( &devhdl, devnane, 0) <0)
{
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closes a previously opened line device

cc_Close()

}

printf("Eror opening device: errno = %l\n", errno);
exit(1l);

printf("Wiiting for call\n");
if ( cc_WitCall(devhdl, &rn, NUL, -1, EV.SYNOQ < 0)
procdevf ai | (devhdl);

if ( cc_AnswerCall(crn, 0, EV.SYNO < 0)
callfail(crn);

/* i)rop the call */
if ( cc_DropCall(crn, NCRVAL_CLEARING EV_SYNO < 0)
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);

if ( cc_dose(devhdl ) <0)
procdevf ai | (devhdl);

int callfail (OGN crn)
{

}

LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);

int procdevfail (LI NEDEV handl e)

{

int reason;

char *nsg;

reason = cc_CauseVal ue(handl e) ;

cc_Resul t Msg( handl e, r eason, &1sQ) ;
printf("reason = % - 9%\n", reason, nsQ);

M Errors

If the function returns < 0 to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the returned value. Error codes are defined in the files ccerr.h,

isdnerr.h and isdnemd.h.

Typicaly, a< 0 return code for the cc_Close( ) function indicates that the function

reference (the device number) is not valid for the function call.
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cc_Close() closes a previously opened line device

B See Also

e cc_Open()
e cc_Callstate()
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matches a CRN to its line device handle cc_CRN2LineDev()

Name: int cc_CRN2LineDev(crn, linedevp)
Inputs: CRNcrn « call reference number
LINEDEV *linedevp pointer to a buffer to store the
line device handle
Returns: 0 on success
< 0onfailure
Includes: cclib.h
Category: System control
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description
The cc_CRN2LineDev( ) function is a utility function that matches a CRN to its

line device handle. The function returns the line device handle associated with the
specified call reference number (CRN).

Parameter Description

crn: The call reference number. Each call needs a CRN.
linedevp: Points to the buffer where the line device handle will be stored.
B Cautions

The call reference number (CRN) exists after CCEV_OFFERED is received by
the application or cc_MakeCall( ) isissued. The CRN isvalid until the
cc_ReleaseCall( ) function isissued.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include "srllib.h"

#include "dtilib.h"

#i nclude "cclib. h"

voi d mai n()
LI NEDEV ~ devhdl =0;
CRN crn = 0;
char *devnane = "dtiB1T1";
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cc_CRN2LineDev() matches a CRN to its line device handle

if ( cc_Qpen( &evhdl, devnane, 0) <0)
{

printf("Eror opening device: errno = %l\n", errno);
exit(1l);
}

printf("Wiiting for call\n");
if ( cc_WaitCall(devhdl, &rn, NULL, -1, EV.SYNO < 0)
procdevf ai | (devhdl ) ;

if ( cc_AnswerCall(crn, O, EV.SYNOQ <0)
callfail(crn);

/* brop the call */
if ( cc_DopCall(crn, NORVAL_OAEARNG EV.SYNO < 0)
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);

if ( cc_dose( devhdl ) <0)
printf("Eror closing device, errno = %l\n", errno);

}
int callfail (OGN crn)
{

LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);

}

int procdevfail (LI NEDEV handl e)
{

int reason;

char *nsg;

reason = cc_CauseVal ue(handl e) ;

cc_Resul t Msg( handl e, r eason, &sQ) ;
printf("reason = % - 9%\n", reason, nsQ);

M Errors

If the function returns < 0 to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.

Typicaly, a< 0 return code for the cc. CRN2L ineDev( ) function indicates that
the function reference (the CRN) is not valid for the function call.
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allows the application to disconnect a call cc_DropcCall()

Name: int cc_DropCall(crn, cause, mode)

Inputs: CRNcrn « call reference number
int cause * reason for dropping the call
unsigned long mode » synchronous or asynchronous
Returns: 0 on success
< 0onfailure

Includes: cclib.h
Category: Call control
Mode: synchronous or asynchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description

The cc_DropCall( ) function alows the application to disconnect acall, specified
by a CRN, at any time. The application must specify areason for dropping the
cal. Valid causes are listed in Table 18.

Parameter Description
crn: The call reference number. Each call needs a CRN.
cause:

The reason for disconnecting or rejecting the call. The values
listed in Table 18 indicate common causes for dropping acall.

mode: Specifies asynchronous (EV_ASYNC) or synchronous
(EV_SYNC) mode.

Table 18. cc_DropCall() Causes

Value Description

ACCESS INFO_DISCARDED Access information discarded

BAD_INFO_ELEM Information element nonexistent or not
implemented

BEAR_CAP_NOT_AVAIL Bearer capability not available

CALL_REJECTED Call rgjected

CAP_NOT_IMPLEMENTED Bearer capability not implemented
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cc_DropcCall()

allows the application to disconnect a call

Value

Description

CHAN_DOES NOT_EXIST

Channel does not exist

CHAN_NOT_IMPLEMENTED

Channel type not implemented

CHANNEL_UNACCEPTABLE

Channel is unacceptable

DEST_OUT_OF ORDER

Destination out of order

FACILITY_NOT_IMPLEMENT

Requested facility not implemented

FACILITY_NOT_SUBSCRIBED

Facility not subscribed

FACILITY_REJECTED

Facility rejected

INCOMPATIBLE_DEST

Incompatible destination

INCOMING_CALL_BARRED

Incoming call barred

INTERWORKING_UNSPEC

Interworking unspecified

INVALID_CALL_REF

Invalid call reference

INVALID_ELEM_CONTENTS

Invalid information element

INVALID_MSG_UNSPEC

Invalid message, unspecified

INVALID_NUMBER_FORMAT

Invalid number format

MANDATORY _|IE_LEN_ERR

M essage received with mandatory
information element of incorrect length

MANDATORY_IE_MISSING

Mandatory information element missing

NETWORK_CONGESTION

Network congestion

NETWORK_OUT_OF ORDER

Network out of order

NO_CIRCUIT_AVAILABLE

No circuit available

NONEXISTENT_MSG

M essage type nonexistent or not
implemented

NORMAL_CLEARING

Normal clearing
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allows the application to disconnect a call

cc_DropcCall()

Value

Description

NO_ROUTE

Network has no route to the specified
transient network, or the network has no
route to the destination.

NO_USER_RESPONDING

No user responding

NUMBER_CHANGED

Number changed

OUTGOING_CALL_BARRED

Outgoing call barred

PRE_EMPTED

Call preempted

PROTOCOL_ERROR

Protocol error, unspecified

REQ CHANNEL_NOT_AVAIL

Requested circuit/channel unavailable

RESP TO_STAT_ENQ

Response to status inquiry

SERVICE_NOT_AVAIL

Service not available

TEMPORARY _FAILURE

Temporary failure

TIMER_EXPIRY

Recovery on timer expired

UNASSIGNED_NUMBER

Unassigned number

UNSPECIFIED_CAUSE

Unspecified cause

USER_BUSY

User busy

WRONG_MESSAGE

Message typeinvalid in call state or not
implemented

WRONG_MSG_FOR_STATE

M essage type not compatible with call
state

B Termination Events

e CCEV_DROPCALL - indicatesthat a DISCONNECT message has been sent

to the network.

* CCEV_TASKFAIL - indicates that a request/message was rejected by the
firmware. Typically, this event istriggered by an incorrect function call

during the call.
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cc_DropcCall() allows the application to disconnect a call

B Cautions

In order to release the call reference number, this function must be followed by a
cc_ReleaseCall( ) to prevent ablocking condition or memory allocation errors.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include "srllib.h"

#include "dtilib.h"

#i ncl ude "cclib. h"

voi d mai n()
LI NEDEV ~ devhdI =0;
N crn = 0;
char *devnane = "dtiB1T1";

if ( cc_Qpen( &evhdl, devname, 0) <0)

{
printf("Eror opening device: errno = %\n", errno);
exit(l);

printf("VWaiting for call\n");
if ( cc_WitCall(devhdl, &rn, NJLL, -1, EV.SYNO <0)
procdevf ai | (devhdl );

if ( cc_AnswerCall(crn, 0, EV.SYNO <0)
callfail(crn);

/* iDrop the call */
if ( cc_DropCall(crn, NORVAL_AEARNG EV_.SYNO < 0)
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);

if ( cc_Aose( devhdl ) <0)
printf("Eror closing device, errno = %\n", errno);

int callfail (ORN crn)
LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);

procdevfail (1d);
}

int procdevfail (LI NEDEV handl e)
{

int reason;
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allows the application to disconnect a call cc_DropcCall()

char *nsg;

reason = cc_CauseVal ue(handl e) ;

cc_Resul t Msg( handl e, r eason, &sQ) ;
printf("reason = % - 9%\n", reason, nsQ);

M Errors

If the function returns < O to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.

Error codes from the cc_DropCall( ) function include the following:

Error Code Description
ERR_ISDN_LIB | E_ISBADIF Bad interface number
ERR_ISDN_LIB | E_ISBADCALLID Bad call identifier
ERR_ISDN_LIB | E_ISBADTS Bad time slot

B See Also

e cc_ReleaseCall()
e cc_MakeCall()
e cc_WaitCall()
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cc_GetANI() retrieves Automatic Number Identification (ANI) information

Name: int cc_GetANI(crn, ani_buf)

Inputs: CRNcrn « call reference number
char *ani_buf * pointer to buffer where ANI will be
stored

Returns: 0 on success
< 0onfailure
Includes: cclib.h
Category: Optiona call handling
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description
The cc_GetANI () function retrieves Automatic Number Identification (ANI)

information (the calling party number) received in the ISDN setup message. The
datareturned isin aNULL terminated ASCII string.

Parameter Description

crn: The call reference number. Each call needs a CRN.
ani_buf: The address of the buffer where ANI information isto be
stored.
B Cautions

Make sure the size of ani_buf is sufficient for the ANI string. Refer to the file
cclib.h for the maximum allowable string defined by CC_ADDRSIZE. Typically,
ANI strings are 4 to 20 characters long. CC_ADDRSIZE should be used to define
the size of the buffer.

B Example

#i ncl ude <windows.h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include "srllib.h"

#include "dtilib.h"

#i nclude "cclib. h"

voi d mai n()

LI NEDEV ~ devhdl =0
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retrieves Automatic Number Identification (ANI) information cc_GetANI()

o2\ crn = 0;
char *devnanme = "dti B1T1";
char ani _buf [ OC_ADDRS| ZE] ;

if ( cc_Qpen( &levhdl, devnane, 0) <0)
{

printf("Eror opening device: errno = %l\n", errno);
exit(1l);

if ( cc_WitCall(devhdl, &rn, NUL, -1, EV.SYNOQ < 0)
procdevf ai | (devhdl ) ;

printf("Retrieving AN\n");
if ( cc_GetAN(crn, ani_buf) <0)
callfail(crn);

if ( cc_AnswerCall(crn, 0, EV.SYNO < 0)
callfail(crn);

if ( cc_DropCal | (crn, NORVAL_AQLEARNG EV_.SYNO < 0)
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);

if ( cc_Aose( devhdl ) <0)
printf("Eror closing device, errno = %l\n", errno);

}
int callfail (OGN crn)
{
LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);
}
int procdevfail (LI NEDEV handl e)
{
int reason;
char *nsg;

reason = cc_CauseVal ue(handl e) ;
cc_Resul t Msg( handl e, r eason, &sQ) ;
printf("reason = % - 9%\n", reason, nsg);

B Errors

If the function returns < 0 to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.

Error codes from the cc_GetANI () function include the following:
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cc_GetANI() retrieves Automatic Number Identification (ANI) information

Error Code Description
E ISBADCRN |ERR_ISDN_LIB Bad call reference number
E_ISBADPAR |ERR_ISDN_LIB Bad input parameter

E ISNOINFOBUF | ERR_ISDN_LIB Information buffer not ready

B See Also

e cc_WaitCall()
* cc_RegANI()
* cc_MakeCall()
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retrieves the status of the B channel cc_GetBChanState()

Name:
Inputs:

Returns:

Includes:
Category:
Mode:
Technology:

int cc_GetBChanState(linedev, bchstate buf)
LINEDEV linedev * line device handle for the B

channel

int *bchstate_buf * pointer to the location where the B
channel state valueis stored

0 on success

< Oonfailure

cclib.h

System tools

synchronous

BRI/SC; PRI (all protocols)

B Description

The cc_GetBChanState( ) function retrieves the status of the B channel at any

time.

Parameter Description

linedev: Theline device handle for the B channel.

bchstate buf:  Points to the buffer containing the requested B channel state
value. The definitions of the possible channel states are:
ISDN_IN_SERVICE B channel isin service
ISDN_MAINTENANCE B channel isin maintenance
ISDN_OUT_OF SERVICE B channel isout of service

B Caution

This function is not supported for the BRI/2 board.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */

#i ncl ude <stdio. h>
#i ncl ude <errno. h>

#include "srllib.h"
#include "dtilib.h"

#i nclude "cclib. h"

voi d nai n()
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cc_GetBChanState() retrieves the status of the B channel

LINEDEV ~ devhdl =0

(o2 crn = 0;

char *devnane = "dti B1T1";
int bchanst at e;

if ( cc_Qpen( &levhdl, devnane, 0) <0)
{

printf("Eror opening device: errno = %l\n", errno);
exit(1l);
}

/*

* sing cc_GetBChanState() to get the current

* B channel status.

*/

if ( cc_GetBthanSt at e(devhdl, &chanstate) < 0 )
procdevf ai | (devhdl ) ;

else if ( bchanstate != I SDN IN SERVCE )

printf("B Channel is not in service...\n");

if ( cc_Aose( devhdl ) <0)
printf("Error closing device, errno = %l\n", errno);

exit(l);
if ( cc_WaitCall(devhdl, &rn, NULL, -1, EV.SYNO < 0)
procdevf ai | (devhdl ) ;

if ( cc_AnswerCall(crn, 0, EV.SYNO) < 0)
callfail(crn);

/* Drop the call */
if ( cc_DropCall(crn, NCRVAL_CLEARING EV_SYNO < 0)
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);

if ( cc_Aose( devhdl ) <0)
printf("Eror closing device, errno = %l\n", errno);

}
int callfail (OGN crn)
{

LI NEDEV | d;

cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);

}
int procdevfail (LI NEDEV handl e)
{

int reason;

char *nsg;

reason = cc_CauseVal ue(handl e) ;
cc_Resul t Msg( handl e, r eason, &1sQ) ;
printf("reason = % - 9%\n", reason, nsg);
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retrieves the status of the B channel cc_GetBChanState()

}

M Errors

If the function returns avalue < 0 to indicate failure, use the cc_CauseValue( )
function to retrieve the reason code for the failure. The cc_ResultM sg( ) function
can be used to interpret the reason code. Error codes are defined in the files
ccerr.h, isdnerr.h, and isdnemd.h.

Error codes from the cc_GetBChanState( ) function include the following:

Error Code Description
ERR_ISDN_LIB | E_ISBADIF Bad interface number
ERR_ISDN_LIB | E_ISBADTS Bad time slot

B See Also

None
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cc_GetBilling() gets the call charge information

Name: int cc_GetBilling(crn, billing_buf)
Inputs: CRNcrn « call reference number
char *billing_buf « pointer to billing string buffer
Returns: 0 on success
< 0onfailure
Includes: cclib.h
Category: Optiona call handling
Mode: synchronous
Technology: PRI (4ESSonly)

B Description

The cc_GetBilling( ) function gets the call charge information associated with the
specified call. The billing informationisin aNULL terminated ASCII string. The
information is retrieved from the network.

Parameter Description

crn: The call reference number. Each call needs a CRN.

billing_buf: Pointer to the buffer where the billing string will be stored.
Use CC_BILLSIZE to define the buffer size.

B Cautions

* Make surethe size of billing_buf islarge enough to hold the string. The
maximum string is defined by CC_BILLSIZE.

* cc_GetBilling(') may not function in all service-provider environments.
Check whether retrieving Vari-A-Bill billing information is an option with the
service provider.

* Thecc_GetBilling( ) function isvalid only after the call is terminated and
before the cc_ReleaseCall( ) function is called.

B Example

#i ncl ude <windows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>
#i ncl ude <errno. h>
#include "srllib.h"
#include "dtilib.h"
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gets the call charge information

cc_GetBilling()

#i nclude "cclib. h"

voi d mai n()
LINEDEV ~ devhdl =0
(o2 crn = 0;
char *devnane = "dti B1T1";

}

char billingbuf[CC Bl LLS ZE;
if ( cc_Qpen( &levhdl, devnane, 0) <0)
{

printf("Eror opening device: errno = %l\n", errno);
exit(1l);

}

printf("Mking call\n");

if ( cc_MakeCal | (devhdl, &rn, "9933000", NULL, 30, EV_.SYNO < 0 )
procdevf ai | (devhdl ) ;

)* Drop the call */
if ( cc_DropCall(crn, NCRVAL_CLEARING EV_SYNO < 0)
callfail(crn);

/*
Wsing cc_ GetBilling(crn, billingbuf)to
retrieve the call charge information.
Note that not every network supports this feature
*/
if (cc_GetBilling(crn,billingbuf) <0)
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);

if ( cc_Aose( devhdl ) <0)
printf("Eror closing device, errno = %\n", errno);

int callfail (OGN crn)
{

}

LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);

int procdevfail (LI NEDEV handl e)

{

int reason;

char *nsg;

reason = cc_CauseVal ue(handl e) ;

cc_Resul t Msg( handl e, r eason, &1sQ) ;
printf("reason = % - 9%\n", reason, nsg);

87



cc_GetBilling() gets the call charge information

M Errors

If the function returns < O to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdnemd.h.

Error codes from the cc_GetBilling( ) function include the following:

Error Code Description
ERR_ISDN_LIB |E_ISBADCRN Bad call reference number
ERR_ISDN_LIB | E_ISBADPAR Bad input parameter

ERR_ISDN_LIB | E_ISNOINFOBUF Information buffer not ready

B See Also

None
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gets the information elements associated with the CRN cc_GetCallinfo()

Name: cc_GetCalllnfo(crn, info_id, valuep)

Inputs: CRNcrn « call reference number
intinfo_id e cal information identifier
char *valuep * pointer to information buffer

Returns: 0 on success
<0onfailure
Includes: cclib.h
isdnlib.h
Category: Optiona call handling
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (all protocols)

B Description

The cc_GetCalllnfo( ) function gets the information elements associated with the
CRN of anincoming message. The cc_GetCalllnfo( ) function must be used
immediately after the message is received if the application requires the call
information. The library will not queue the call information; subsequent messages
on the same line device will be discarded if the previous messages are not
retrieved.

NOTE: For new applications, use the cc_GetSiginfo( ) function instead of
cc_GetCalllnfo(). The cc_GetSiginfo( ) function alows buffers to be
set up, which enables the application to store and retrieve multiple

messages.

Parameter Description

crn; The call reference number. Each call needs a CRN.
info_id: The call information identifier (see Table 19 below).
valuep: Points to the buffer where the call information will be stored.

The following table provides definitions of possible info_id parameters.
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cc_GetCallinfo() gets the information elements associated with the CRN

Table 19. cc_GetCallinfo() Info_ID Definitions

info_id

Definition

U_IES

Information Elements (IEs) in CCITT format. The
cc_GetCalllnfo( ) function retrieves al unprocessed IEsin
CCITT format. Be sure to allocate enough memory (up to 256
bytes) to hold the retrieved | Es. The |Es are returned as raw data
and must be parsed and interpreted by the application.

Use IE_BLK to retrieve the unprocessed | Es. For a description of
the IE_BLK data structure, see Section 6.6. |IE_BLK.

See Appendix C for descriptions of information elements specific
to the DPNSS protocol.

Uul

User-to-user information. The user information data returned is
application-dependent. The user information is retrieved using the
USRINFO_ELEM data structure. For a description of the return
format for UUI, see Section 6.16. USRINFO_ELEM.

M Cautions

* Make sure the size of the information buffer islarge enough to hold the

string.

 The CCEV_NOFACILITYBUF event will be received by the application for
every incoming ISDN message that contains the Network Facility |IE. The
event is received because the first four |Es are stored in the ISDN library and
the remaining ones are discarded. The CCEV_NOFACILITYBUF event can
beignored. The |E can be retrieved using the cc_GetCalllnfo(U_IES)
function or the cc_GetlnfoElem( ) function. The ability to retrieve just the
Network Facility I1E using the cc_GetCalllnfo( ) function is no longer
supported.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include "srllib.h"

#include "dtilib.h"

#i nclude "cclib. h"
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gets the information elements associated with the CRN cc_GetCallinfo()

voi d mai n()
LINEDEV ~ devhdl =0;
RN crn = 0;
char *devnanme = "dti B1T1";
char dni s_buf [ CC_ADDRSI ZF] ;
char i nf buf [ MAXLEN | EDATA] ; /* buffer rawinformation in GATT format */
int i; /* for loop counter to print out information buffer contents */

/* open the I SDN Iine device */
if ( cc_Qpen( &levhdl, devnane, 0) <0)
{

printf("Eror opening device: errno = %l\n", errno);
exit(1l);

printf("Wiiting for call\n");
if ( cc_WaitCall(devhdl, &rn, NUL, -1, EV.SYNOQ < 0)
procdevf ai | (devhdl ) ;

printf("Getting call information\n");

if (cc_GtClllIinfo(crn, UIES, & nfbuf) <0)
callfail(crn);

el se
/* print out the raw buffer information */
printf(“Received call information buffer contents:\n”)
for (i=1; i<=MAXLEN | EDATA i++) {

printf(“%”, infbuf[I]);

} /* end for */

}

/* answer the call */
if ( cc_AnswerCall(crn, 0, EV.SYNO) < 0)
callfail(crn);

/* drop the call */
if ( cc_DropCall(crn, NCRVAL_CLEARING EV_SYNO < 0)
callfail(crn);

/* rel ease the CRN */
if ( cc_ReleaseCall(crn) <0)
callfail(crn);

/* close the I SDN |ine device */
if ( cc_Aose( devhdl ) <0)
printf("Eror closing device, errno = %l\n", errno);
} /* end nain */
int callfail (OGN crn)
{
LI NEDEV | d;

cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);

}
int procdevfail (LI NEDEV handl e)
{

int reason;

char *nsg;
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cc_GetCallinfo() gets the information elements associated with the CRN

reason = cc_CauseVal ue(handl e) ;
cc_Resul t Msg( handl e, r eason, &sQ) ;
printf("reason = % - 9%\n", reason, nsQ);

M Errors

If the function returns < O to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdnemd.h.

Error codes from the cc_GetCalllnfo( ) function include the following:

Error Code Description

ERR_ISDN_LIB |E_ISBADCRN Bad call reference number

ERR_ISDN_LIB | E_ISBADPAR Bad input parameter

ERR_ISDN_LIB | E_ISNOINFOBUF Information buffer not ready

ERR_ISDN_LIB | E_ISNOFACILITYBUF  Network Facility buffer not
ready

B See Also

None
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retrieves the connection endpoint suffix cc_GetCES()

Name: int cc_GetCES(cesp, evtdatap)

Inputs: char *cesp * pointer to connection endpoint suffix
buffer
void *evtdatap * pointer to an event block
Returns: 0 on success
<0onfailure

Includes: cclib.h
Category: Systemtools
Mode: synchronous
Technology: BRI/SC

B Description

The cc_GetCES( ) function retrieves the connection endpoint suffix (CES)
associated with the CCEV_D_CHAN_STATUS event received from the event
gueue. The connection endpoint suffix specifies the tel ephone equipment
associated with the station. Eight IDs (1 - 8) are supported when used as a
network-side terminal. When used as a station-side terminal, only one ID (1) is
supported.

Parameter Description
cesp: Pointer to the space containing the connection endpoint suffix.
evtdatap: Pointer to the structure containing the event data. The pointer

value is acquired through the Diaogic Standard Runtime
Library (SRL) function sr_getevtdatap( ).

B Cautions
* Thecc_GetCES() function applies only to BRI protocols.
*  Thisfunction is not supported for the BRI/2 board.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include "srllib.h"

#include "dtilib.h"

#i nclude "cclib. h"
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cc_GetCES() retrieves the connection endpoint suffix

I ong Event Handl er (event)

{
int rc;
L2_BLK frane;
unsi gned i nt resul t Val ue;
unsi gned char sapi, ces;
int devi ce;
voi d *dat ap;

devi ce
dat ap

sr_getevtdev();
sr_getevtdatap();

swi tch(event)
case QCEV_D CHAN STATUS:

cc_Get Sapi (&sapi, datap);
cc_Get Ces(&ces, datap);

resul t Val ue = cc_Resul t Val ue(dat ap) ;
swi tch(resul tVal ue & ~(ERR | SDN_FW)
{

case E LI NKUP:
Dat aLi nkState[ SAPI _ID[CES | D = DATA LI NK_UP;
br eak;

case E_LI NKDOM
Dat aLi nkStat e[ SAPI _I D[ CES | O] = DATA LI NK_DOMY
br eak;

case E_LI NKDI SABLED:
Dat aLi nkStat e[ SAPI _I D[ CES | D] = DATA LI NK_D SABLED,
br eak;

defaul t:
printf ("Gt a bad result value (0x%)\n", resultVal ue);

br eak;

case QCEV_L2FRAME
if(rc = cc_GetFrane (dev, &rane) == 0)

sapi = frane. sapi;

ces = frane.ces;

printf("CGot a frame of |ength=% for Sapi =%6 Ges=%l\n", frane.length, sapi,
ces);

el se

printf("cc_GetFrame failed!'\n");
br eak;

}

return 0;

}
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retrieves the connection endpoint suffix cc_GetCES()

M Errors

If the function returns < O to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.

Error codes from the cc_GetCES( ) function include the following:

Error Code Description
ERR_ISDN_LIB | E_ISBADIF Bad interface number
B See Also

» cc_GetDLinkState()
* cc_GeSAPI()
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cc_GetChanld() gets the last channel information

Name: cc_GetChanld(crn, chanld)
Inputs: CRNcrn « call reference number
CHAN_ID *chanld * pointer to channel ID structure
Returns: 0 on success
< 0onfailure
Includes: cclib.h
Category: Optiona call handling
Mode: synchronous
Technology: BRI/2; BRI/SC

B Description

The cc_GetChanld( ) function gets the last channel information received from
messages for the specified CRN. This function is used after a call-related event is
received for the board device (e.g., dtiB1)

Parameter Description

crn: The call reference number.

chanld: Pointer to the Channel 1D structure that contains the last channel
preference known for the specified CRN.

M Cautions

The channel 1D information associated with a specific CRN may change after an
incoming call is connected or answered.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include “srllib.h”

#include “dtilib.h”

#i nclude “cclib.h”

/** Qobals **/
CRN normal _crn = 0; /* crn of a normal call */
CORN wai tingcal | _crn = 0;

/** Function prototypes **/

I ong event _handl er (unsi gned | ong event _handl e) ;
int callfail (CRNcrn);

int procdevfail (LINEDEV handle);
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gets the last channel information cc_GetChanld()

void main( )

LI NEDEV boar ddev;

if ( cc_Qpen ( &oarddev, “dtiBl”, 0) <0)

printf (“Error opening board device: errno = %l\n”, errno);
exit (1);

sr_setparm( SRL_DEM CE, SR MDELTYPE, &sr_node );
sr_enbhdl r ( EV_ANYDEV, EV_ANYEVT, event_handler );

if ( cc_WitCall (boarddev, &wornal _crn, NLL, -1, EV.ASYNO <0)
procdevfail (linedev);

}
I ong event _handl er (unsi gned | ong event _handl e)
CRN crn;
int event;
voi d *dat ap;
char ani _buf [ CC_ADDRSI ZF] ;
CHAN | D chanl d;
event = sr_getevttype(event_handl e);
datap = sr_getevtdatap(event_handl e);
cc_Get ORN(&crn, datap);
swi tch(event)
case CCEV_CFFERED

cc_Get Chanld(crn, &hanld);
swi t ch( chanl d. channel )

case NOBCHAN /* waiting call */

cc_Get AN (crn, ani_buf);
if (strenp (ani_buf, “9933000") == 0)
{

wai tingcall _crn = crn;
/* 1f no resource is available, then an active one nust be freed */

if( cc_DropCall (active_crn, NCRVAL ALEAR NG EV_ASYNQ) < 0)
callfail(crn);

/** (ptionally, the active call can be put on Hold
if( cc_HoldCall (active_crn, EV.ASYNQ <0 )
callfail(crn);

*% [

}
else /* this call is not for us */
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cc_GetChanld() gets the last channel information

if( cc_DropCall (crn, NCRVAL_CLEARING EV_ASYNO) < 0)
callfail(crn);

br eak;

case DCHAN IND:  /* non circuit swtched calls */
/* Ignore this call */
br eak;

default: /* normal call */

nornal _crn = crn;
swi t ch( chanl d. node)

case PREFFERED.
if( cc_AcceptCall(crn, EV.ASYNO < 0)
callfail(crn);
break;
case EXQLUS VE
if( cc_AcceptCall (crn, 0, EV.ASYNOQ <0)

callfail(crn);
br eak;

break;

case QCEV_ACCEPT:
if( cc_AnswerCall (crn, 0, EV.ASYNOQ <0 )
callfail(crn);
br eak;
case QCEV_ANSVERED:
if(crn == waitingcall _crn)

nornal _crn = crn;
waitingcall_crn = 0;

br eak;
case QCEV_HOLDACK:

if( (crn == normal _crn) & (callwaiting_crn !=0) )
cc_Get Chanld(crn, &hanld);
freed_devi ce = chanl d. channel ;
if( cc_AcceptCall(callwaiting _crn, numrings, EV.ASYNQ) < 0)

callfail(crn);

active_crn = 0;

br eak;

case OCEV_DRCPCALL:

if( cc_ReleaseCall Ex (crn) <0)
callfail(crn);

if( (crn == normal _crn) & (callwaiting_crn !=0) )
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gets the last channel information cc_GetChanld()

cc_GetChanld(crn, &chanld);
if( cc_AcceptCall(callwaiting crn, numrings, EV.ASYNQ < 0)
callfail(crn);

br eak;
case OCEV_RELEASE
if(active_crn == crn)
active_crn = 0;
el se if(waitingcall_crn == crn)

waitingcall_crn = 0;
break;

}
}
int callfail (CRN crn)
LI NEDEV | d;
cc_CRN\2Li neDev (crn, & d);
procdevfail (1d);
int procdevfail (LINEDEV handl e)
{

int reason;
char *nsg;

reason = cc_CauseVal ue (handle);
cc_Resul t Msg (handl e, reason, &nsg);
printf (“reason = % - %\n”, reason, nsQ);

B Errors

If the function returns < 0 to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.

Error codes from the cc_GetChanld( ) function include the following:

Error Code Description
ERR_ISDN_LIB | E_ISBADIF Bad interface number
ERR_ISDN_LIB | E_ISBADCALLID Bad call identifier
ERR_ISDN_LIB | E_ISBADTS Bad time slot
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cc_GetChanld() gets the last channel information

B See Also

e cc_AcceptCall()
e cc_MakeCall()
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retrieves the call reference number for the event cc_GetCRN()

Name: int cc_GetCRN(crnp, evtdatap)

Inputs:  CRN *crnp * pointer to the CRN
void *evtdatap * pointer to an event block
Returns: 0 on success
< 0onfailure

Includes: cclib.h
Category: Systemtools
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description

The cc_GetCRN( ) function retrieves the call reference number for the event in
the event queue pointed to by evtdatap. The evtdatap pointer may be acquired
using the sr_getevtdatap( ) function in the Dialogic Standard Runtime Library
(SRL).

If the event is channel or time slot related and not call related, cc GetCRN( )
returnsavalue < 0. If Oisreturned, the event is call related and the call reference
number will bein the location pointed to by crnp.

Parameter Description

crnp: The address where the returned call reference number (CRN) is
stored.

evtdatap: Pointer to the structure containing the event data block. The
pointer value is acquired using the SRL function
sr_getevtdatap( ).

B Cautions

None

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>
#i ncl ude <errno. h>
#include "srllib.h"
#include "dtilib.h"
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cc_GetCRN() retrieves the call reference number for the event

#i nclude "cclib. h"

mai n()

if ( sr_enbhdl r( devhdl , OCEV_DI SCONNECTED, di scCal I Hllr ) <0 )

printf( "dtiEnable for D SOONNECT failed: 9%\n",
ATDV_ERRVBAP( SRL.DEMICE ) );

return( 1);
}
while (1)
/* wait for network event */
Ssr_waitevt(-1);
}
}
/***************************************************/
/* discCall Hllr - disconnect the active call */

[ RER KKKk kR Kk k kK k kK k kK kKK kA h kK hh Kk hhh Kk kA kkkhkkkkk [

int discGllHlr()
{

int devindx;
int dev;
int len;
voi d *dat ap;
QRN crn;

dev = sr_getevtdev();
len = sr_getevtlen();
datap = sr_getevtdatap();

cc_Get ORN (&rn, datap);

if ( cc_DopCall( crn, NORVAL_CLEARNGEV.ASYNC) < 0)
int lasterr = cc_CauseVal ue(dev);
char *errnsg;

if ( cc_ResultMsg(dev,lasterr,&rrnsg) == 0 )
printf( "\tcc_DropCall() Eror: ( % ) 9%\n",lasterr,errnsg);

}

return( 0);
}
B Errors

If the function returns < 0 to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.
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retrieves the call reference number for the event cc_GetCRN()

Typically, a< 0 return code for the cc_GetCRN( ) function indicates that the
function reference (the device number) is not valid for the function call.

B See Also

e cc WaitCall()
e cc_MakeCall()
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cc_GetDChanState( ) retrieves the status of the D channel

Name:
Reference:

Returns:

Includes:
Category:
Mode:
Technology:

int cc_GetDChanState(boarddev, dchstate buf)
LINEDEV boarddev * line device handle for the D
channel board

int *dchstate_buf * pointer to the location where the
requested D channel state value
is stored

0 on success

< 0onfailure

cclib.h

System tools

synchronous

PRI (excluding DPNSS and Q.SIG)

B Description

The cc_GetDChanState( ) function retrieves the status of the D channel of a
specified board at any time.

Parameter Description

boarddev: The line device handle for the D channel board.

dchstate buf: Points to the buffer containing the requested D channel state
value. The definitions of the possible channel states are:
DATA_LINK_UP D channel layer 2 is operable
DATA_LINK_DOWN D channel layer 2 isinoperable

B Cautions

The cc_GetDChanState( ) function applies only to ISDN PRI technology. For
ISDN BRI technology, use the cc_GetDLinkState( ) function.

B Example

#i ncl ude <w ndows. h>
#i ncl ude <stdio. h>
#i ncl ude <errno. h>
#include "srllib.h"
#include "dtilib.h"
#i ncl ude "cclib. h"
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retrieves the status of the D channel cc_GetDChanState()

voi d mai n()

short devhdl ; /* device handl e for D channel */
int dchanstate; /* the space for cc_GetDChanState output */

if ( cc_Cpen(devhdl,"dtiBLT1", 0) <0 )
exit(l);

*/

* king cc_GetDChanState() to get the

* layer 2 status.

*/

if ( cc_GetDChanStat e(devhdl, &ichanstate) < 0 )
procdevf ai | (devhdl ) ;

else if ( dchanstate != DATA LINK P )

{

printf("D Channel link is inoperable...\n");
exit(1l);

/* The layer 2 is G continue the program */

if ( cc_dose(devhdl) <0)
printf("Eror closing device, errno = %l\n", errno);

}
int callfail (OGN crn)
{

LI NEDEV | d;

cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);

}
int procdevfail (LI NEDEV handl e)
{
int reason;
char *nsg;
reason = cc_CauseVal ue(handl e) ;
cc_Resul t Msg( handl e, r eason, &1sQ) ;
printf("reason = % - 9%\n", reason, nsQ);
}
B Errors

If the function returns avalue < 0 to indicate failure, use the cc_CauseValue( )
function to retrieve the reason code for the failure. The cc_ResultM sg( ) function
can be used to interpret the reason code. Error codes are defined in the files
ccerr.h, isdnerr.h, and isdncmd.h.

Error codes from the cc_GetDChanState( ) function include the following:
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retrieves the status of the D channel

Error Code

Description

ERR_ISDN_LIB | E_ISBADIF

B See Also
e cc_SetDChanCfg()
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retrieves the configuration of a logical link cc_GetDLinkCfg()

Name: int cc_GetDLinkCfg(bdev, dlinkptr, dlinkcfgptr)
Inputs: LINEDEV bdev « device handle
DLINK *dlinkptr * pointer to datalink
information block
DLINK_CFG *dlinkcfgptr  « pointer to location of D
channel logical link
configuration block
Returns: 0 on success
<0Oonfailure
Includes: cclib.h
Category: Systemtools
Mode: synchronous
Technology: BRI/SC

B Description

The cc_GetDLinkCfg( ) function retrieves the configuration of alogical link. The
logical link is configured using the cc_SetDL inkCfg( ) function.

Parameter Description

bdev: Station device handle.

dlinkptr: Pointer to the data link information block. See Section
6.4. DLINK for adescription of the elements of this data
structure.

dlinkcfgptr:  Pointer to the buffer containing the datalink logical link
configuration block. See Section 6.5. DLINK_CFG for a
description of the elements of this data structure.

M Cautions

Make sure that the DLINK_CFG data structure isinitialized to zero.

B Example

#i ncl ude <windows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>
#i ncl ude <errno. h>
#include "srllib.h"
#include "dtilib.h"
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#i nclude "cclib. h"
/* dobal variables */

LI NEDEV | dev; /* Board device handl e */

mai n()

DLINK dl i nk;
DLI NK_CFG cf g;

dlink.sapi = 0;
dlink.ces = 1;

/* Get config paraneters for ces 1, sapi 0 */
if ( cc_GetDLinkCrg(ldev, &llink, &fg) < 0) {
printf("error");
} else {
printf(" tei =0x¥% state=0x% protocol =0x% n",
cfg.tei, cfg.state, cfg.protocol);

M Errors

If the function returns < O to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.

Error codes from the cc_GetDLinkCfg( ) function include the following:

Error Code Description

E BADDEV |ERR_ISDN_LIB Bad Device Descriptor
E_INVNDIINTERFACE | ERR_ISDN_LIB Invalid NDI Interface
E INVNRB | ERR_ISDN_LIB Invalid NRB

B See Also

e cc_SetDLinkCfg()
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retrieves the logical data link state cc_GetDLinkState( )

Name:
Inputs:

Returns:

Includes:
Category:
Mode:
Technology:

int cc_GetDLinkState(bdev, dlinkptr, state_buf)

LINEDEV bdev * device handle

DLINK *dlinkptr * pointer to datalink information
block

int *state_buf * pointer to location of D channel
state

0 on success

< 0onfailure

cclib.h

System tools

synchronous

BRI/2; BRI/SC; PRI (all protocols)

B Description

The cc_GetDLinkState( ) function retrieves the logical datalink state (operable,
inoperable or disabled) of the specified board device for PRI or station device for

BRI.

Parameter  Description

bdev: Board device handle for PRI, station device handle for BRI.

dlinkptr: Pointer to the data link information block (DLINK). See Section
6.4. DLINK for adefinition of the data link information block
data structure. See the Example code for details.

state buf:  Pointer to the buffer containing the requested data link state
value. Possible data link states are:

DATA_LINK_UP channel layer 2 is operable
DATA_LINK_DOWN channel layer 2 isinoperable
DATA_LINK_DISABLED channel layer 2 was disabled

M Cautions

None

and cannot be reestablished
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B Example
/* BR code exanpl e */

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include "srllib.h"

#include "dtilib.h"

#i ncl ude "cclib. h"

/* Qobal variables */

LI NEDEV | buf ;

main ()

{
DLINK dl i nk;
char ces;

/* open BR station device brisl */
dlink.sapi = 0;

/* check state of each data link */
for(ces = 1; ces <= 8; ces++)

/* initialize connection endpoint suffix */
dlink. ces = ces;
/* get current data link state */
if ( cc_GetDLinkState(l_buf, &dlink, &tate_buf) == 0)
{
/* if data link is up */
if (state_buf == DATA LI NK_UP)
printf("ces¥®2x) is up \n", ces);
/* if data link is not up */
else if (state_buf == DATA LI NK_DOM)
printf("ces(%92x) is down\n", ces);

el se
printf("error");

B Errors

If the function returns avalue < 0 to indicate failure, use the cc_CauseValue( )
function to retrieve the reason code for the failure. The cc_ResultM sg( ) function
can be used to interpret the reason code. Error codes are defined in the files
ccerr.h, isdnerr.h, and isdncmd.h.

Error codes from the cc_GetDLinkState( ) function include the following:
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Error Code Description

ERR_ISDN_LIB|E_ISBADIF Bad interface number
ERR_ISDN_LIB|E_ISNOMEM Cannot map or allocate memory

B See Also

e cc GetCEY()
e cc_GeSAPI()

111



cc_GetDNIS() gets the dialed number information string

Name: int cc_GetDNIS(crn, dnis_buf)
Inputs: CRNcrn « call reference number
char *dnis buf  « pointer to DNIS buffer
Returns: 0 on success
< 0onfailure
Includes: cclib.h
Category: Optiona call handling
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description
The cc_GetDNI S( ) function gets the dialed number information string

(destination address/called party number) associated with a specific call reference
number (CRN). The informationisin aNULL terminated ASCII string.

Parameter Description

crn: The call reference number. Each call needs a CRN.

dnis_buf: The address of the buffer where the DNI'S (destination
address/called party number) will be stored. Use
CC_ADDRSIZE to define the size of the buffer.

B Cautions

Make sure the size of the dnis_buf islarge enough to hold the DNIS. It must be
no smaller than CC_ADDRSIZE. Refer to thefile cclib.h for the maximum
alowable string.

B Example

#i ncl ude <windows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include "srllib.h"

#include "dtilib.h"

#i nclude "cclib. h"

voi d mai n()

LI NEDEV ~ devhdl =0;
CRN crn = 0;
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gets the dialed number information string

cc_GetDNIS()

char *devnanme = "dti B1T1";
char dni s_buf [ CC_ADDRS| ZF] ;

if ( cc_Qpen( &levhdl, devnane, 0) <0)
{

printf("Eror opening device: errno = %l\n", errno);

exit(1l);
}

printf("Wiiting for call\n");
if ( cc_WitCall(devhdl, &rn, NUL, -1, EV.SYNOQ < 0)
procdevf ai | (devhdl ) ;

printf("Getting DNS\n");
if (cc_GetDNScrn,dnis_buf) <0)
callfail(crn);
el se
printf("cc_GetDN S succeeded: %\n", dni s_buf);

if ( cc_AnswerCall(crn, 0, EV.SYNO < 0)
callfail(crn);

/* Drop the call */
if ( cc_DropCall(crn, NCRVAL_CLEARING EV_SYNO < 0)
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);

if ( cc_Aose( devhdl ) <0)
printf("Eror closing device, errno = %l\n", errno);

}
int callfail (OGN crn)
{

LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);

}

int procdevfail (LI NEDEV handl e)
{

int reason;

char *nsg;

reason = cc_CauseVal ue(handl e) ;

cc_Resul t Msg( handl e, r eason, &1sQ) ;
printf("reason = % - 9%\n", reason, nsQ);

M Errors

If the function returns < 0 to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
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cc_GetDNIS() gets the dialed number information string

used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.

Error codes from the cc_GetDNI S( ') function include the following:

Error Code Description
ERR_ISDN_LIB | E_ISBADCRN Bad call reference number
ERR_ISDN_LIB | E_ISBADPAR Bad input parameter

ERR_ISDN_LIB | E_ISNOINFOBUF Information buffer not ready
B See Also

e cc WaitCall()
e cc_MakeCall()
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retrieves the current ISDN event mask cc_GetEvtMsk()

Name: int cc_GetEvtMsk(bdev, maskp)
Inputs: LINEDEV bdev » device handle
ULONG *maskp * pointer to mask buffer
Returns: 0 on success
< 0onfailure
Includes: cclib.h
Category: Systemtools
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description

The cc_GetEvtM sk( ) function retrieves the current ISDN event mask for a
specified board device handle for PRI or station device handle for BRI.

Parameter  Description

bdev: Board device handle for PRI, station device handle for BRI.
maskp: The address of the buffer that stores the current ISDN event
mask.

Table 20 lists the possible bitmask values and the actions that they control.

Table 20. Bitmask Values

Bitmask Type Action Default Setting
CCMSK_ALERT Receiving CCEV_ALERTING | Event enabled
CCMSK_CALLACK_SEND | Application sendsfirst Firmware sends first

response to SETUP message: response to SETUP
CALL_SETUP_ACK
CALL_PROCEEDING

CCMSK_PROCEEDING Receiving Event enabled
CCEV_PROCEEDING

CCMSK_PROGRESS Receiving Event enabled
CCEV_PROGRESSING
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cc_GetEvtMsk()

retrieves the current ISDN event mask

Bitmask Type

Action

Default Setting

CCMSK_SERVICE

Receiving CCEV_SERVICE.
When this event arrives, the
application should respond
with a status message using
cc_SndMsg( ). The firmware
will not automatically respond
to this message.

Not enabled

CCMSK_SERVICE_ACK

Receiving
CCEV_SETCHANSTATE.
When this event is masked, the
cc_SetChanState( ) function
may be blocked.

Not enabled

CCMSK_SETUP_ACK

Receiving
CCEV_SETUP_ACK

Event not enabled

CCMSK_STATUS

Receiving CCEV_STATUS

Not enabled

CCMSK_STATUS
ENQUIRY

Receiving

CCEV_STATUS ENQUIRY.
When this event arrives, the
application should respond
with a status message using the
cc_SndMsg( ) function. The
firmware will not automatically
respond to this message.

Not enabled

CCMSK_TERMINATE

Delay RELEASE COMPLETE
message until host application

Firmware does not
wait for

event. This event is generated
when some timer expires at
Layer 3. Timer ID, Call ID and
the value of the timer are
returned.

callsthe cc_ReleaseCall() cc_ReleaseCall()
function. and sends RELEASE
COMPLETE when
RELEASE is
received.
CCMSK_TMREXPEVENT Receiving the CCEV_TIMER Not enabled
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retrieves the current ISDN event mask cc_GetEvtMsk()

M Cautions

None

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include "srllib.h"

#include "dtilib.h"

#i ncl ude "cclib. h"

voi d mai n()
LINEDEV ~ devhdl =0
(o2 crn = 0;
char *devnane = "dti B1T1";

ULONG *evt nskval ue;
USHCRT uSubMask;

if ( cc_Qpen( &levhdl, devnane, 0) <0)
{
printf("Eror opening device: errno = %l\n", errno);

exit(1l);
}

if ( cc_GetBEvtMk (devhdl, &evtnskvalue) <0 ) {
procdevf ai | (devhdl ) ;

el se {
/* check the event nask for enabl ed/ di sabl ed events */
uSubMask = (USHCORT) (evtnskval ue);

if (COVBK_ALERT && (uSubMask & COVBK_ALERT) {
printf("ALERTI NG EVENT ENABLED\n");

}
i f (COVBK_PROCEED NG && (uSubMask & COVBK_PROCEEDI NG {
print f (" PROCEEDI NG EVENT ENABLED\ n'™) ;

}
if (COVBK_PROGRESS && (uSubMask & COVBK_PROGRESS) {
print f (" PROGRESS NG EVENT ENABLED\n");

}
if (OOVBK _SETWP_AXK && (uSubMask & OOVBK_SETUP_ACK) {

printf("SETUP_AXK event enabled for firmware to send SETUP_ACK\n");
}

etc...

} /* end main */
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M Errors

If the function returns < O to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdnemd.h.

Error codes from the cc_GetEvtM sk( ) function include the following:

Error Code Description
ERR_ISDN_LIB | E_ISBADIF Bad interface number
ERR_ISDN_LIB |E_ISBADTS Bad time slot

ERR_ISDN_LIB | E_ISBADPAR Bad input parameter

B See Also
cc_SetEvtMsk()
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retrieves the frame cc_GetFrame()

Name: int cc_GetFrame(linedev, rcvfrmptr)
Inputs: LINEDEV linedev * line device handle for D channel
L2 BLK *rcvfrmptr * pointer to the received frame buffer
Returns: 0 on success
< 0onfailure
Includes: cclib.h
Category: Datalink layer handling
Mode: synchronous
Technology: BRI/SC; PRI (excluding DPNSS)

B Description

The cc_GetFrame( ) function retrieves the frame received by the application.
Thisfunction is used after a CCEV_L2FRAME event isreceived. Each
CCEV_L2FRAME event is associated with one frame. This function is used for
the data link layer only.

To enable Layer 2 access, set parameter number 24 to 01 in the firmware
parameter file. When Layer 2 accessis enabled, only the cc_GetFrame( ) and
cc_SndFrame( ) functions can be used ( no calls can be made).

Parameter Description
linedev: The line device handle for the D channel.
revfrmptr: The pointer to the buffer where the received frameisto be

stored. The L2_BLK data structure contains the retrieved
frame. See Section 6.7. L2_BLK for a description of the data
structure. See the Example code for details.

B Cautions

» Thecc _GetFrame() function iscalled only after a CCEV_L2FRAME event
isreceived. Refer to the protocol-specific parameter file.

e Thisfunction is not supported for the BRI/2 board or for the PRI DPNSS
protocol.
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B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include "srllib.h"

#include "dtilib.h"

#i ncl ude "cclib. h"

/* Qobal variables */

int size =8§;

LINEDEV | buf;

L2 BLK; rcvfrnptr;

typedef long int (*EVIHOLRTYP)( );

int evt_hdir( )
{
int rc =0;
int |dev = sr_getevtdev( );
unsi gned | ong *ev_datap = (unsigned |ong *)sr_getevtdatap( );
int len = sr_getevtlen( );

swi tch(sr_getevttype( ))

i:ase QCEV_L2FRAME /* New frane received */

if (rc = cc_GetFrame(ldev, &cvfrnptr) !=0)
/* Process error condition */

el se
/* Process the frane and call control function */

br eak;
}

}

M Errors

If the function returns avalue < 0 to indicate failure, use the cc_CauseValue( )
function to retrieve the reason code for the failure. The cc_ResultM sg( ) function
can be used to interpret the reason code. Error codes are defined in the files
ccerr.h, isdnerr.h, and isdncmd.h.
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Error codes from the cc_GetFrame( ) function include the following:

Error Code Description
ERR_ISDN_LIB | E_ISNOINFO Information not available
B See Also

e cc_SndFrame()
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cc_GetinfoElem() gets information elements associated with a line device

Name: int cc_GetlnfoElem(linedev, iep)
Reference: LINEDEV linedev * line device handle of the B channel
board
Inputs: IE_BLK *iep * pointer to the information element
buffer
Returns: 0 on success
< 0onfailure
Includes: cclib.h
Category: Optiona call handling
Mode: synchronous

Technology: BRI/SC; PRI (all protocols)

B Description

The cc_GetlnfoElem( ') function gets information elements associated with aline
device for an incoming message. The cc_GetInfoElem( ) function must be used
immediately after the message is received if the application requires the call
information. The library will not queue the call information; subsequent messages
on the same line device will be discarded if the previous messages are not
retrieved.

Parameter Description

linedev: The B channel board line device handle.

iep:

The starting address of the information element block. The
information elements are contained in the IE_BLK data
structure. See Section 6.6. |E_BLK for a description of the data
structure. See the example code for details.

Caution
Thisfunction is not supported for the BRI/2 board.

The CCEV_NOFACILITYBUF event will be received by the application for
every incoming | SDN message that contains the Network Facility |E. The
event is received because the first four 1Es are stored in the ISDN library and
the remaining ones are discarded. The CCEV_NOFACILITYBUF event can
be ignored. The | E can be retrieved using the cc_GetCalllnfo(U_IES)
function or the cc_GetInfoElem() function. The ability to retrieve just the
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Network Facility |E using the cc_GetCalllnfo( ) function is no longer
supported.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#include <srllib.h>

#i ncl ude <cclib. h>

I ong evt_handl ;

void main(...)

char dev_nare[ 20] ;

LI NEDEV devhdl [ MAXDEVS] ;
ON crn[ MAXDEVS ;
int ch;

sprintf(dev_nane, "dtiBl");
i f(cc_Qpen(devhdl [0], dev_nane, 0) != 0)
{

printf("cc_Qpen(%) failed\n", dev_nane);
exit(0);

for(ch = 1; ch < MXDEVS; ch++)
{sprintf(dev_nane, "dtiBLT%W", ch);
i f(cc_Qpen(devhdl [ch], dev_nane, 0) != 0)
{

printf("cc_Qpen(%) failed\n", dev_nane);

exit(0);
if(cc_WitCall(devhdl [ch], &rn[ch], NUL, -1, EV.ASYNQ == -1)
{
printf("cc_WaitCall (%) failed\n", dev_nane);
exit(0);
}
whi | e( FCREVER)
{
sr_wai tevt Ex(devhdl, MAXDEVS, -1, &evt_handl);
process_event (evt _handl );
}

int process_event (evthandl)
unsi gned | ong evt handl ;

{
LI NEDEV event _dev = sr_getevtdev(evthandl);

sw tch (sr_getevttype(evthandl))
{
case QCEV_NOTI FY:

IE BLK i €;

123



cc_GetinfoElem() gets information elements associated with a line device

int i;

printf("%: OCEV_NOIFY cc_GetlnfoH em=%l\n",
ATDV_NAMEP( event _dev), cc_GetlnfoH en{event_dev, &e) );
printf("IE %)=", ie.length);
for(i =0; i <ie.length; i++)
printf("9®2X ", (unsigned char)ie.datali]);
printf("\n");

br eak;

M Errors

If the function returns < O to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.

Error codes from the cc_GetlnfoElem( ) function include the following:

Error Code Description

ERR_ISDN_LIB |E_ISBADCRN Bad call reference number

ERR_ISDN_LIB | E_ISBADPAR Bad input parameter

ERR_ISDN_LIB | E_ISNOINFOBUF Information buffer not ready

ERR_ISDN_LIB | E_ISNOFACILITYBUF Network Facility buffer not
ready

B See Also

e cc_GetCalllnfo()
e cc_SetlnfoElem()
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retrieves the line device handle for an event cc_GetLineDev()

Name: int cc_GetLineDev(linedevp, evtdatap)
Inputs: LINEDEV *linedevp pointer to the line device handle
void *evtdatap * pointer to an event block
Returns: 0 on success
< 0onfailure
Includes: cclib.h
Category: Systemtools
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description

The cc_GetLineDev( ) function retrieves the line device handle for an event from
the event queue.

Parameter Description
linedevp: Pointer to the space containing the line device handle.
evtdatap: Pointer to the structure containing the event data. The pointer
value is acquired through the Dialogic SRL function
sr_getevtdatap( ).
B Cautions
None
B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include "srllib.h"

#include "dtilib.h"

#i ncl ude "cclib. h"

mai n()

if ( sr_enbhdl r( devhdl , OCEV_DI SCONNECTED, di scCal | Hllr ) <0 )
printf( "dtiEnable for D SOONNECT failed: 9\n",
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cc_GetLineDev() retrieves the line device handle for an event

ATDV_ERRVBGP( SRLDEVICE ) );
return( 1);

while (1)

/* wait for network event */
sr_waitcvt(-1);

/***************************************************/
/* discCall Hlr - disconnect the active call */

[ RE KKKk kR Kk k ok kK k kK k kK kR Kk Kk kK kk Kk kkhkkkkkkkkhkkkk |

int discGllHlr()
{

int dev;
int len;
voi d *dat ap;
QRN crn;

len = sr_getevtlen();
datap = sr_getevtdatap();

cc_Get Li neDev( &dev, dat ap) ;
cc_Get ORN (&ern, datap);

if ( cc_DropCall( crn, NORMAL_CLEARNGEV.ASYNC) < 0)

int lasterr = cc_CauseVal ue(dev);
char *errnsg;
if ( cc_ResultMsg(dev,lasterr,&rrnsg) == 0 )
printf( "\tcc_DropCall() Eror: ( % ) 9%\n",lasterr,errnsg);

}

return( 0);
}
B Errors

If the function returns avalue < 0 to indicate failure, use the cc_CauseValue( )
function to retrieve the reason code for the failure. The cc_ResultM sg( ) function
can be used to interpret the reason code. Error codes are defined in the files
ccerr.h, isdnerr.h, and isdncmd.h.

Typicaly, a< 0 return code for the cc_GetLineDev( ) function indicates that the
function reference (the CRN) is not valid for the function call.

B See Also
e cc_GeCRN()
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collects more digits via overlap receiving cc_GetMoreDigits()

Name:
Inputs:

Returns:

Includes:
Category:
Mode:
Technology:

int cc_GetMoreDigits(crn, numofdigs, timeout, mode)

CRN crn » call reference number
int numofdigs » number of digitsto be collected
long timeout * timeout value in seconds

unsigned long mode * asynchronous or synchronous
0 on success

<0onfailure

cclib.h

Call control

asynchronous or synchronous

PRI (excluding DPNSS)

B Description

The cc_GetMoreDigits( ) function collects more digits via overlap receiving.
After an incoming call is received, the application examines the compl eteness of
the destination address. If more digits are needed, the application calls the
cc_GetMoreDigits( ) function with the number of additional digitsto be
collected. The function is returned when all requested digits are collected.

The collected digits can be retrieved by calling the cc_GetDNI S( ') function.
When enough digits have been collected, the application must use the
cc_CallAck( ) function to acknowledge the setup message.
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cc_GetMoreDigits() collects more digits via overlap receiving

Parameter

Description

crn:
numofdigs:
timeout:

mode:

The call reference number. Each call needs avalid CRN.
The number of digits to be collected.

Specifies the amount of time in seconds in which the
additional digits must be collected. The function returns
unconditionally when the timer expires.

The timeout parameter is used to prevent a blocked situation
in which the application expects more digits than the network
provides. The timeout value must be a non-zero positive
vaue. (A value < 0 means that the additional digits can be
collected "forever.")

NOTE: The timeout parameter is used in synchronous mode
only.

Specifies either asynchronous (EV_ASY NC) or synchronous
(EV_SYNC) mode.

B Termination Event

e CCEV_MOREDIGITS - indicates that the function call is successful and the
requested digits have been received.

 CCEV_TASKFAIL - indicates that the function failed and that the
request/message was rejected by the firmware. The application can use
cc_Restart( ) after this event is received to reset the channdl.

B Cautions

Thisfunction is not supported for the PRI DPNSS protocol.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */

#i ncl ude <stdio. h>
#i ncl ude <errno. h>
#include "srllib.h"
#include "dtilib.h"
#i nclude "cclib. h"

#define MN.DN S

voi d nai n()
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{
LINEDEV ~ devhdl =0;
RN crn = 0;
char *devnane = "dti B1T1";
if ( cc_Qpen( &levhdl, devnane, 0) <0)
{
printf("Eror opening device: errno = %l\n", errno);
exit(1l);
}
if ( cc_WaitCall(devhdl, &rn, NUL, -1, EV.SYNO < 0)
procdevf ai | (devhdl);
if ( cc_GtDNS(crn, dnis_buf) <0)
callfail(crn);
/*
* The cc_GetMreD gits() function can only be call ed
* after the cc_WitCall and before cc_Call Progress(),
* cc_AcceptCall () and cc_AnswerCall ().
*
/
if ( (more_digits = (MNDNS- strlen(dnis_buf) ) > 0)
if ( cc_GetMreDgits(crn, nore_digits, time_out, EV.SYNO < 0)
callfail(crn);
printf("Accepting call\n");
if ( cc_AcceptCall(crn, 0, EV.SYNO) < 0)
callfail(crn);
if ( cc_AnswerCall(crn, 0, EV.SYNO) < 0)
callfail(crn);
/* Drop the call */
if ( cc_DropCall(crn, NCRVAL_CLEARING EV_SYNO <0 )
callfail(crn);
if ( cc_ReleaseCall(crn) <0)
callfail(crn);
/* Qose the device */
if ( cc_Aose( devhdl ) <0)
printf("Eror closing device, errno = %\n", errno);
}
int callfail (OGN crn)
{
LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);
}
int procdevfail (LI NEDEV handl e)
int reason;
char *nsg;

reason = cc_CauseVal ue(handl e) ;
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cc_Resul t Msg( handl e, r eason, &sQ) ;
printf("reason = % - 9%\n", reason, nsQ);

M Errors

If the function returns avalue < 0 to indicate failure, use the cc_CauseValue( )
function to retrieve the reason code for the failure. The cc_ResultM sg( ) function
can be used to interpret the reason code. Error codes are defined in the files
ccerr.h, isdnerr.h, and isdncmd.h.

Error codes from the cc_GetM oreDigits( ) function include the following:

Error Code Description

ERR_ISDN_LIB | E_ISBADIF Bad interface number
ERR_ISDN_LIB | E_ISBADTS Bad time slot

B See Also

cc_WaitCall()
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retrieves the network call reference value cc_GetNetCRV()

Name: int cc_GetNetCRV(crn, netcrvp)

Inputs: CRNcrn « call reference number
int * netcrvp * pointer to network call reference buffer
Returns: 0 on success
<0onfailure

Includes: cclib.h
Category: Systemtools
Mode: synchronous
Technology: BRI/SC; PRI (all protocols)

B Description

The cc_GetNetCRV( ) function retrieves the network call reference value (CRV)
for a specified call reference number (CRN). The CRN is assigned during either
the cc_MakeCall( ) function for outbound calls or the cc WaitCall( ') function
for incoming calls. If an invalid host CRN value is passed, for example, the CRN
of aninactive call, cc GetNetCRV/( ) will return avalue < 0 indicating failure.

NOTE: The cc_GetNetCRV( ) function can be used to invoke the Two B
Channel Transfer (TBCT) feature. The TBCT featureisinvoked by
sending aFACILITY message to the Network containing, among other
things, the Call Reference Values (CRVs) of the two callsto be
transferred. See Appendix A - Call Control Scenarios for more
information on TBCT.

Parameter Description
crn: The call reference number. Each call needs a CRN.
netcrvp: The pointer to the buffer where the network call reference

value (CRV) will be stored.

B Cautions

Thisfunction is not supported for the BRI/2 board.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>
#i ncl ude <errno. h>
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cc_GetNetCRV() retrieves the network call reference value

#include "srll
#i ncl ude "dtil

ib.h"
ib.h"
#i nclude "cclib. h"

voi d mai n()
LINEDEV ~ devhdl =0
(o2 crn = 0;
char *devnane = "dti B1T1";

if ( cc_Qpen( &levhdl, devnane, 0) <0)
{

printf("Eror opening device: errno = %l\n", errno);

exit(1l);
if ( sr_enbhd r(devhdl, OCEV _CGFFERED, (HDLR OfferedHdir) == <0 )
{
printf ( ‘sr_enbhdlr for CGFFERED failed: %\n’, ATDV_ERRVBE(devhdl));
return (1);
}
}
/*
* (fferedHdlr - Accept the incomng call
*
/

CGferedHd r()
{

LI NEDEV dev;

int len;

voi d *dat ap;

RN crn;

int netcrv;

dev sr_getevtdev();

len
dat ap

sr_getevtlen();
sr_getevtdatap();

/* (otain the call reference nunber */
if (cc_GetCRN(&crn, datap) !=10

printf ( ‘cc_GetORN error\n” );
return < 0;

}

/* Use the CRN obtained above to get the Network CRV (Call Reference Val ue) */
if (cc_GetNetQRV(crn, &netcrv) == 0)

printf ( “cc_Get Net ORV( %, %l) success\n” , crn, netcrv);

return 0;
el se
printf ( “cc_GetNet ORV(%) failure !!1\n", crn);
return -1;
}
}
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retrieves the network call reference value cc_GetNetCRV()

M Errors

If the function returns avalue < 0 to indicate failure, use the cc_CauseValue( )
function to retrieve the reason code for the failure. The cc_ResultM sg( ) function
can be used to interpret the reason code. Error codes are defined in the files
ccerr.h, isdnerr.h, and isdnemd.h.

Error codes from the cc_GetNetCRV () function include the following:

Error Code Description
ERR_ISDN_LIB |E_BADCALLID  Aninvalid CRN was entered for which
no call exists
ERR_ISDN_LIB | E_ISBADTS Bad time slot
ERR_ISDN_LIB | E_BADDSL Bad DSL value
B See Also

e cc _GetCRN()
e cc_WaitCall()
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cc_GetNonCallMsg() retrieves call data for a GLOBAL or NULL CRN event

Name: int cc_GetNonCallMsg(devhndl, msgblkptr)
Inputs: LINEDEV devHndl * board device handle
associated with NULL or
GLOBAL CRN event
NONCRN_BLK *msgblkptr « pointer to NULL or
GLOBAL information
structure
Returns: 0 on success
< 0onfailure
Includes: cclib.h
Category: Optiona call handling
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description

The cc_GetNonCallM sg( ) function retrieves call datafor a GLOBAL or NULL
CRN event, at the time the event occurs. The cc_GetNonCallM sg( ) function
must be used immediately after the event is received if the application needs the
call information. The library will not queue the call information; subsequent
messages on the same board device will overwrite thisinformation if it is not
retrieved immediately.

NULL events correspond to messages received with adummy, or NULL, call
reference value (CRV). These messages are of significanceto all calls or channels
on aparticular trunk, that is, they do not correspond to a particular call. Therefore,
the messages are delivered on the board level device (for example, briS1). The
cc_GetNonCallM sg( ) function can be used to retrieve information for the
following NULL events:

*+ CCEV_INFONULL
» CCEV_NOTIFYNULL
» CCEV_FACILITYNULL

GLOBAL events correspond to messages received with a Zero call reference
value. These messages are of significanceto all calls or channels on a particular
trunk, that is, they do not correspond to a particular cal. Therefore, the messages
are delivered on the board level device (for example, briS1). The
cc_GetNonCallMsg( ) function can be used to retrieve the information for the
following GLOBAL events:
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retrieves call data for a GLOBAL or NULL CRN event  cc_GetNonCallMsg()

» CCEV_INFOGLOBAL
» CCEV_NOTIFYGLOBAL
* CCEV_FACILITYGLOBAL

Parameter Description

devhndl: The board device on which the GLOBAL or NULL event
occurred.

msgblkptr:  Pointer to the NONCRN_BLK data structure that contains the
information related to the GLOBAL or NULL CRN event. For a
description of the data structure, see Section
6.9. NONCRN_BLK. See the Example code below for details.

B Cautions

» SomelEs may require a Call Reference Value (CRV) to be part of the
contents. The Call Reference, in this case, must be the Call Reference value
assigned by the network, not the Call Reference Number (CRN) that is
generated by Dialogic and retrieved using the cc_ GetCRN( ) function. It is
up to the application to correctly format and order the | Es. Refer to the ISDN
Recommendation Q.931 or the switch specification of the application's ISDN
protocol for the relevant CCITT format. See the Example code for details.

* Inordertoreceive GLOBAL and NULL events, an appropriate handler must
be enabled on the board level device (seethe sr_enbhdlr () functionin the
System Runtime Library Programmer's Guide).

* Theinformation related to a GLOBAL or NULL event must be retrieved
immediately asit will be overwritten by the next event.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include "srllib.h"

#include "dtilib.h"

#i nclude "cclib. h"

int callinfoNul I Hdlr( )
int devhndl ;
int i;
NONCRN _BLK nul | Dat aBl k;
unsi gned char tnpbuf[5], sbuf[256], *sptr;

devhdnl = sr_getevtdev();
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cc_GetNonCallMsg() retrieves call data for a GLOBAL or NULL CRN event

i f(cc_Get NonCal | Msg(devhndl, &nul | DataBl k) == 0)
int i;
printf(“Sapi = Ox%.\n", nul | Dat aBl k. sapi ) ;
printf(“CES = 0x%:.\n", nul | Dat aBl k. ces);
printf(“Raw | E data length = %l.\n", nul | Dat aBl k. | engt h) ;

printf(“1E data =:\n");
for(i =0; i < nullDataB k.length; i++)

printf("0x%®2x ", (unsigned char)nul|l DataBlk.data[i]);

el se
tx_message(" Get NonCal | Msg failure" |, brd, devi ndx+1);

return( 0);
voi d mai n()
LI NEDEV  devhdl =0;
RN crn = 0;
char devnane = "bri S1"; /* Device nane for BR station one */
char dni s_buf [ CC_ADDRS| ZE] ;
char i nfbuf [ MAXLEN | EDATA]; /* buffer raw information in GJTT format */
ilt i; /* for loop counter to print out infornation buffer

contents */

/* open the I'SDN |ine device */
if ( cc_Qpen( &levhdl, devnane, 0) <0)
{

printf("Eror opening device: errno = %l\n", errno);
exit(l);
if ( sr_enbhd r( devhdl, CCEV_INFCNULL, (HDLRcallinfoNullHIr ) ==-1)
{
printw( "dtiEnable for CCEV_CALLINFO failed: 9%\n",
ATDV_ERRVBGP( SRL_DEVICE ) );

return( 1);

}

/* close the I SDN |ine device */
if ( cc_Aose( devhdl ) <0)
printf("Eror closing device, errno = %l\n", errno);

} /* end nain */
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retrieves call data for a GLOBAL or NULL CRN event  cc_GetNonCallMsg()

M Errors

If the function returns avalue < 0 to indicate failure, use the cc_CauseValue( )
function to retrieve the reason code for the failure. The cc_ResultM sg( ) function
can be used to interpret the reason code. Error codes are defined in the files
ccerr.h, isdnerr.h, and isdnemd.h.

Possible error codes from the cc_GetNonCallM sg( ) function include the
following:

Error Code Description
ERR_ISDN_LIB | E_ISBADCRN Bad call reference number
ERR_ISDN_LIB |E_BADPAR Bad input parameter
ERR_ISDN_ISNOINFOBUF Information buffer not ready

ERR_ISDN_LIB | ISNOFACILITYBUF Network facility buffer not ready

B See Also
e cc_SndMsg()
e cc_SndNonCallMsg( )
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cc_GetParm() gets the current parameter values of the line device

Name: int cc_GetParm(linedev, parm_id, valuep)
Inputs: LINEDEV linedev * line device handle
int parm_id * parameter identifier
CC_PARM *valuep * pointer to value buffer
Returns: 0 on success
<0Oonfailure
Includes: cclib.h
Category: Systemtools
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description

The cc_GetParm( ) function gets the current parameter values of the line device.
The application can retrieve only one parameter at atime.

The parameter values are set using the cc_SetParm( ) function or during the
initialization of the MAKECALL Block. Seethe cc_SetParm( ) function
description and Section 8.3.2. MAKECALL Block Initialization and Settings for
more information.

Parameter Description

linedev: The line device handle.

parm_id: The specified parameter 1D. Definitions and return values are
listed in Table 21.

valuep: Pointer to the address of the buffer in which the requested

information will be stored.

The following table lists the cc_GetPar m( ) function parameter ID definitions.
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gets the current parameter values of the line device

cc_GetParm()

Table 21. cc_GetParm( ) Parameter ID Definitions

Define Description Possible return values
BC_XFER_CAP Bearer channel, | BEAR_CAP_SPEECH - speech
information
transfer BEAR_CAP_UNREST DIG -
Capablllty unrestricted data
BEAR_REST _DIG - restricted data
BC_XFER_MODE Bearer channel, | ISDN_ITM_CIRCUIT - circuit
Information switch
Transfer Mode
BC_XFER_RATE Bearer channel, | BEAR_RATE_64KBPS - 64K bps
Information transfer rate
Transfer Rate
USRINFO_LAYERL Layer 1 ISDN_UIL1 CCITTV.110- CCITT
PROTOCOL protocol to use | standardized rate adaptation
on bearer
channel ISDN_UIL1_G711uLAW -

Recommendation G.117 u-Law

ISDN_UIL1 G711ALAW -
Recommendation G.117 a-Law

ISDN_UIL1 G721ADCPM -
Recommendation G.721 32 kbits/s
ADCPM and Recommendation |.460

ISDN_UIL1 G722G725 -
Recommendation G.722 and G.725 -
7kHz audio

ISDN_UIL1_H261 -
Recommendation H.261 - 384 kbits/s
video

ISDN_UIL1 NONCCITT - Non-
CCITT standardized rate adaptation

ISDN_UIL1 CCITTV120- CCITT
standardized rate adaptation VV.120

ISDN_UIL1 CCITTX31-CCITT
standardized rate adaptation X.31
HDLC
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gets the current parameter values of the line device

Define

Description

Possiblereturn values

USR_RATE

User rateto use
on bearer
channel (layer
1rate)

ISDN_UR_EINI460 - determined by
E bitsin 1.460

ISDN_UR 56000 - 56 kbits
ISDN_UR_64000 - 64 kbits
ISDN_UR 134 - 1345 bits, X.1
ISDN_UR_12000 - 12 kbits, V.6

CALLED_NUM_TYPE

Called number
type

EN_BLOC NUMBER - number is
sent en-block (in whole, not overlap
sending)

INTL_NUMBER - international
number for international call. (Verify
availability with service provider.)

NAT_NUMBER - national number
for call within national numbering
plan (accepted by most networks)

LOC _NUMBER - subscriber number
for alocal call. (Verify availability
with service provider.)

OVERLAP_NUMBER - overlap
sending; number is not sent in whole
(not available on all networks)

CALLED_NUM_PLAN

Called number
plan

UNKNOWN_NUMB_PLAN -
unknown number plan

ISDN_NUMB_PLAN -
ISDN/telephony (E.164/E.163)
(accepted by most networks)

TELEPHONY_NUMB_PLAN -
telephony numbering plan

PRIVATE_NUMB_PLAN - private
numbering plan

CALLING_NUM_TYPE

Calling number
type

Same values as
CALLED NUM _TYPE
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gets the current parameter values of the line device

cc_GetParm()

Define Description Possiblereturn values
CALLING _NUM_PLAN Calling number | Samevaluesas
plan CALLED_NUM_PLAN
CALLING_ Calling PRESENTATION_ALLOWED -
PRESENTATION presentation allows the display of the calling
indicator number at the remote end
CALLING_SCREENING Calling USER_PROVIDED - user provided,
screening not screened (passes through)
indicator field
RECEIVE_INFO_BUF Multiple |[E Buffer number (any number in the
buffer —the range of 1to
number of MAX_RECEIVE_INFO_BUF)
messages that )
can be stored The cc_GetPar m() function returns
inthe the buffer number.
information
queue.

B Cautions

None

B Example

#i ncl ude <w ndows. h>
#i ncl ude <stdio. h>
#i ncl ude <errno. h>
#include "srllib.h"
#include "dtilib.h"
#i ncl ude "cclib. h"

/* For Wndows applications only */

voi d nai n()
LINEDEV  devhdl =0;
o2\ crn = 0;
char *devnane = "dti B1T1";
QC PARM  val ue;

if ( cc_Qpen( &devhdl, devnane, 0) <0)

{
printf("Eror opening device: errno = %l\n", errno);
exit(1l);

if ( cc_GetParn{devhdl, BC XFER RATE, &alue) < 0)
procdevf ai | (devhdl ) ;
el se
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cc_GetParm() gets the current parameter values of the line device

printf("Paraneter BC XFER RATE has val ue: 0x¥%\n", val ue);

if ( cc_WaitCall(devhdl, &rn, NULL, -1, EV.SYNO < 0)

procdevf ai | (devhdl ) ;

if ( cc_AnswerCall(crn, O, EV.SYNOQ <0)

callfail(crn);

if ( 6c_DopCaII(crn, NCRVAL_QLEARING EV_SYNQ) < 0)

callfail(crn);

if ( cc_ReleaseCall(crn) <0)
procdevf ai | (devhdl);

if ( cc_dose( devhdl ) <0)

printf("Eror closing device, errno = %l\n", errno);

}
int callfail (OGN crn)
{
LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);

procdevfail (1d);
}

int procdevfail (LI NEDEV handl e)
{

int reason;
char *nsg;

reason = cc_CauseVal ue(handl e) ;
cc_Resul t Msg( handl e, r eason, &sQ) ;

printf("reason = % - 9%\n", reason, nsg);

M Errors

If the function returns < 0 to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,

isdnerr.h, and isdncmd.h.

Error codes from the cc_GetPar m( ) function include the following:

Error Code

Description

ERR_ISDN_LIB | E_ISBADIF
ERR_ISDN_LIB |E_ISBADTS
ERR_ISDN_LIB | E_ISBADPAR
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B See Also

e cc_GetParmEx()
e cc_SetParm()
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cc_GetParmEx() retrieve parameters containing variable data

Name:
Inputs:

Returns:

Includes:
Category:
Mode:
Technology:

int cc_GetParmEx(linedev, parm_id, valuep)

LINEDEV linedev * line device handle

int parm_id * parameter identifier

PARM_INFO *vauep * pointer to buffer containing the
variable data

0 on success

<Oonfailure

cclib.h

System tools

synchronous

BRI/2; BRI/SC; PRI (all protocols)

B Description

The cc_GetParmEXx() function is an extension of the cc_GetParm( ') function
that allows the application to retrieve parameters containing variable data passed
from the firmware.

Parameter Description

linedev: Theline device handle.

parm_id: The specified parameter ID. The cc_GetParmEX( ) function
can be used to retrieve all the parameterslisted in Table 21 in
the cc_GetParm( ) function description. In addition, for
BRI/SC only, the cc_GetParmEXx( ) function can be used to
retrieve the parameter valueslisted in Table 22.

valuep: The address of the buffer in which the requested information

will be stored. The PARM_INFO data structure contains he
retrieved information. See Section 6.10. PARM_INFO for a
description of the data structure.

The following table lists the cc_GetParmEXx( ) function parameter 1D definitions.
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cc_GetParmEx()

Table 22. cc_GetParmEx() Parameter ID Definitions

Define Description Return values

DIRECTORY_NUMBER | Directory Number String of length
parmdatalen

SPID_NUMBER Service Provider String of length
Identifier parmdatalen

SUBADDR_NUMBER Subaddress Number String of length

parmdatalen

B Cautions

None

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */

#i ncl ude <stdio. h>
#i ncl ude <errno. h>
#i ncl ude <string. h>
#include "srllib.h"
#include "dtilib.h"
#i nclude "cclib. h"

voi d nmain()
LI NEDEV devhdl =0
N crn = 0;
char *devnane = "dtiB1T1";

PARM I NFO parnminfo, parmret_val ue;

char dat abuf f er[ 256] ;

if ( cc_Qpen( &evhdl, devnane, 0) <0)
{

printf("Eror opening device: errno = %\n", errno);

exit(l);

/* initialize PARMINFO structure */
parmnfo. parndatal en = strlen(DN);

strcpy (parmnfo.parndata, DN); /* directory nunber */

/* Specify the Drectory Nunber */
if cc_SetParnix(ldev, D RECTCRY_NUMBER &parminfo) < 0)
{

printf("Eror in cc_SetParnix(): %l\n", cc_CauseVal ue(l dev);

/* Get the Drectory Nunber */

if ( cc_GetParniEx(devhdl, D RECTGRY_ NUMBER &parmret_value) < 0)
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procdevf ai | (devhdl ) ;
el se {
strcpy(dat abuffer, parmret_val ue. parndat a) ;
printf("Paraneter D RECTCRY_NUMBER has val ue: 9%\n", databuffer);

if ( cc_WaitCall(devhdl, &rn, NULL, -1, EV.SYNO < 0)
procdevf ai | (devhdl ) ;

if ( cc_AnswerCall(crn, O, EV.SYNOQ <0)
callfail(crn);

if ( cc_DopCall(crn, NORVAL_OAEARNG EV.SYNO < 0)
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
procdevf ai | (devhdl);

if ( cc_dose( devhdl ) <0)
printf("Eror closing device, errno = %l\n", errno);

}
int callfail (OGN crn)

LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);

}
int procdevfail (LI NEDEV handl e)
{

int reason;

char *nsg;

reason = cc_CauseVal ue(handl e) ;
cc_Resul t Msg( handl e, r eason, &sQ) ;
printf("reason = % - 9%\n", reason, nsg);

B Errors

If the function returns < 0 to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.

Error codes from the cc_GetPar mEXx( ) function include the following:
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Error Code Description
ERR_ISDN_LIB | E_ISBADIF Bad interface number
ERR_ISDN_LIB | E_ISBADTS Bad time slot

ERR_ISDN_LIB | E_ISBADPAR Bad input parameter

B See Also

e cc_GetParm()
e cc_SetParmEx()
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Name: int cc_GetSAPI(sapip, evtdatap)

Inputs: char *sapip * pointer to service access point ID
buffer
void *evtdatap * pointer to an event block
Returns: 0 on success
< 0onfailure

Includes: cclib.h
Category: Systemtools
Mode: synchronous
Technology: BRI/SC

B Description

The cc_GetSAPI () function retrieves the service access point ID (SAPI)
associated with the CCEV_D_CHAN_STATUS event received from the event
queue.

Parameter Description

sapip: The address of the location where the output service access
point ID isreturned.

evtdatap: Pointer to the structure containing the event data. The pointer
value is acquired through the Diaogic Standard Runtime
Library (SRL) function sr_getevtdatap( ).

B Cautions

The cc_GetSAPI () function applies only to BRI protocols. (This function is not
supported for the BRI/2 board.)

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include "srllib.h"

#include "dtilib.h"

#i nclude "cclib. h"

I ong Event Handl er (event)
{

int rc;
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L2_BLK frane;
unsi gned i nt resul t Val ue;
unsi gned char sapi, ces;

int devi ce;
voi d *dat ap;
device = sr_getevtdev();

dat ap sr_getevtdatap();

swi tch(event)
case QCEV_D CHAN STATUS:

cc_Get Sapi (&sapi, datap);
cc_Get Ces(&ces, datap);

resul t Val ue = cc_Resul t Val ue(dat ap) ;
swi tch(resul tVal ue & ~(ERR | SDN_FW)
{
case E LI NKUP:
Dat aLi nkState[ SAPI _ID[CES | D = DATA LI NK_UP;
br eak;
case E_LI NKDOMt
Dat aLi nkStat e[ SAPI _I D[ CES | D] = DATA LI NK_DOMY
break;
case E_LI NKD SABLED
Dat aLi nkStat e[ SAPI _I D[ CES | D] = DATA LI NK_D SABLED,
break;

defaul t:
printf ("Gt a bad result value (0x%)\n", resultVal ue);

br eak;

case QCEV_L2FRAME
if(rc = cc_GetFrane (dev, &rane) == 0)
sapi = frane. sapi;
ces = frane.ces;
printf("Got a frame of |ength=% for Sapi =% Ges=%l\n", frane.length, sapi,
ces);
el se

printf("cc_GetFrame failed!'\n");
br eak;

}

return O;

}

M Errors

If the function returns avalue < 0 to indicate failure, use the cc_CauseValue( )
function to retrieve the reason code for the failure. The cc_ResultM sg( ) function
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can be used to interpret the reason code. Error codes are defined in the files
ccerr.h, isdnerr.h, and isdncmd.h.

Error codes from the cc_GetSAPI () function include the following:

Error Code Description
ERR_ISDN_LIB | E_ISNULLPTR Null pointer error
B See Also

e cc GeCEY()
* cc_GetDLinkState()
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Name: int cc_GetSiginfo(valuep, info_id, evtdatap)

Inputs: char *valuep « pointer to information buffer
int info_id * signal information identifier
void *evtdatap * pointer to an event block

Returns: 0 on success
< 0onfailure

Includes: cclib.h
Category: Optiond call handling
Mode: synchronous
Technology: BRI/SC; PRI (all protocols)

B Description

The cc_GetSiginfo( ) function gets the signaling information of an incoming
message. The library uses evtdatap to retrieve the associated signaling
information elements (1Es) and puts the information in the queue.

In order to use the cc_GetSiginfo( ) function for a channel, the application needs
to specify the size of the queue by calling the cc_SetParm( ) function and setting
the RECEIVE_INFO_BUF to the desired size.

Parameter Description

valuep: Points to the buffer where the call information will be stored.

info_id: Specifies the type of signaling information to be retrieved (see
Table 23 below).

evtdatap: Points to the event data block. This pointer may be acquired by

using sr_getevtdatap( ), an element of the Dialogic Standard
Runtime Library (SRL).

The following table provides definitions of possible info_id parameters.
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Table 23. cc_GetSigInfo() Info_ID Definitions

Info_ID Definition

U_IES Information elements (IEs) in CCITT format. The

cc_GetSiglnfo( ) function retrieves all unprocessed IEsin
CCITT format. Be sure to allocate enough memory (up to 256
bytes) to hold the retrieved information elements. The IEs are
returned as raw data and must be parsed and interpreted by the
application.

Use IE_BLK to retrieve the unprocessed | Es. For a description
of the IE_BLK data structure, see Section 6.6. |E_BLK.

NOTE: Information Elements (1Es) that are specific to the
DPNSS protocol are described in Appendix C.

Uul User-to-user information - the data returned is application-
dependent and isretrieved using the USRINFO_EL EM data
structure. For a description of the return format for UUI, see
Section 6.16. USRINFO_ELEM.

M Cautions
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Make sure the size of the information buffer pointed to by the valuep
parameter is large enough to hold the complete set of information elements
requested by the info_id parameter.

To usethe cc_GetSiglnfo( ) function for a channel, the application must
specify the size of the queue by calling the cc_SetParm( ) function and
setting the RECEIVE_INFO_BUF to the desired size. Failure to set the size
of RECEIVE_INFO_BUF will result in an error.

Thisfunction is not supported for the BRI/2 board.

The CCEV_NOFACILITYBUF event will be received by the application for
every incoming ISDN message that contains the Network Facility |IE. The
event is received because the first four |Es are stored in the ISDN library and
the remaining ones are discarded. The CCEV_NOFACILITYBUF event can
be ignored. The |E can be retrieved using the cc_GetCalllnfo(U_IES)
function or the cc_GetlnfoElem( ) function. The ability to retrieve just the
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cc_GetSiginfo()

Network Facility |E using the cc_GetCalllnfo( ) function is no longer

supported.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */

#i ncl ude <stdio. h>
#i ncl ude <errno. h>
#include <srllib.h>
#i nclude <dtilib.h>
#i ncl ude <cclib. h>

#define MAX QUELE SIZE 20

voi d mai n()

LI NEDEV | dev;
char *devnane = "dtiB1T1";

/*get line device handler */

if (cc_Qpen(& dev, devnare, 0) <0)
{

printf("ERRCR openi ng device :

exit(l);

/* using cc_SetParmto set size of the buffer queue for cc_GetS glnfo */
if (cc_SetParm(ldev, RECEI VE | NFO BUF, MAX QUELE SIZE) < 0)

procdevfail (Idev);
exit (1);
}

/* Retrieve events fromSRL */
FOREVER
while (1)

Ssr_waitevt(-1);

exit(0);

int evt_hdlr()

LINEDEV | dev = sr_getevtdev();
unsi gned | ong *ev_datap = (unsigned | ong *)sr_getevtdatap();

int len = sr_getevtlen();
| E_BLK i e_bl k;

errno = %\ n", errno);
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swi tch(sr_getevttype()){

case QCEV_CALLINFQ
/* retrieve signaling information fromqueue */
if ( cc_GtSglnfo(& e blk, UIES ev_datap) <0)
/* failed, get failure reason */
procdevfail (Idev);

el se

/* succeeded, process signaling information */

}
br eak;

}
int procdevfail (LI NEDEV | dev)
{

int reason;

char *nsg;

reason = cc_CauseVal ue(l dev);

cc_Resul t Msg(| dev, r eason, &nsg) ;
printf("reason = % - 9%\n", reason, nsQ);

M Errors

If the function returns avalue < 0 to indicate failure, use the cc_CauseValue( )
function to retrieve the reason code for the failure. The cc_ResultM sg( ) function
can be used to interpret the reason code. Error codes are defined in the files
ccerr.h, isdnerr.h, and isdncmd.h.
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Error codes from the cc_GetSigl nfo( ) function include the following:

Error Code Description

E ISMISGS| | ERR_ISDN_LIB The cc_GetSiginfo( ) function is not
supported because the application did not
use cc_SetParm( ) to allocate the signaling
queue.

E ISLSIEBUF |ERR_ISDN_LIB  Thesignaling information queue was too
small to accommodate the incoming data.
The signaling information associated with
this event islost. The application needs to
increase the buffer size so that the queueis
large enough to hold the information string.

B See Also

* cc_GetCalllnfo()
e cc_SetParm()
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Name: int cc_GetUsrAttr(linedev, usr_attr)
Inputs: LINEDEV linedev « line device handle
long *usr_attr * user attribute information
Returns: 0 on success
< 0onfailure
Includes: cclib.h
Category: Systemtools
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description

The cc_GetUsr Attr () function gets the established attribute for the line device.
The attributes are user defined and are established using the cc_SetUsr Attr( )
function. The user attribute value can be amemory pointer used to identify a
board and a channel on aboard, or a pointer to a user-defined structure such as the
current state or the active call reference number.

Parameter  Description

linedev: Theline device handle.
usr_attr: The location where the returned user attribute will be stored.

B Cautions

None

B Example

# ncl ude <windows.h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include “srllib.h”

#include “dtilib.h”

#i nclude “cclib. h”

mai n()

int chan = 1,
char devnane[ 16] ;
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if ( sr_enbhdl r( devhdl , OCEV_DI SCONNECTED, di scCal | Hllr ) <0 )
{

printf( “dtiEnable for D SCONNECT failed: 9%\n”,
ATDV_ERRVBEP( SRL.DEMICE ) );
return( 1);

}

printf(devnane, " dti BLT%I", chan);
if ( cc_Qpen( &levhdl, devnane, 0) <0)

printf(“Eror opening device: errno = %l\n", errno);
exit(1l);
}

if ( cc_SetWsrAttr(devhdl, chan))
procdevf ai | (devhdl ) ;

while (1)

/* wait for network event */
sr_waitcvt(-1);

}

cc_A ose(devhdl);
}
/***************************************************/
/* discCall Hllr - disconnect the active call */

[ RER KKKk kR Kk kk kK kk Kk kK kR Kk kkkkk kK kkkkkkkkkkkkhkkkk |

int discGllHlr()
{

int devindx;
int dev;

int len;

voi d *dat ap;
QRN crn;

I ong chan;

dev = sr_getevtdev();
len = sr_getevtlen();
datap = sr_getevtdatap();

cc_Get CRN(&crn, datap);
if ( cc_GetUsrAttr(dev, &han))
procdevf ai | (devhdl ) ;
el se
printf(“Call disconnected at chan %d\n”, chan);

if ( cc_DopCall( crn, NORMAL_CLEARNGEV.ASYNC) < 0)
callfail(crn);

return( 0);

}
int callfail (OGN crn)

LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);
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}

int procdevfail (LI NEDEV handl e)
{
int reason;
char *nsg;
reason = cc_CauseVal ue(handl e) ;

cc_Resul t Msg( handl e, r eason, &sQ) ;
printf(“reason = % - 9%\n", reason, nsg);

M Errors

If the function returns < O to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.

Typically, a< 0 return code for the cc_GetUsr Attr () function indicates that the
function reference (the device handle) is not valid for the function call.

B See Also
e cC_SetUsrAttr()

158



retrieves the firmware version number cc_GetVer()

Name: int cc_GetVer(linedev, majorp, minorp)
Inputs: LINEDEV linedev « line device handle

int *majorp * pointer to major number

int *minorp * pointer to minor number
Returns: 0 on success

<0Oonfailure

Includes: cclib.h
Category: Optiond call handling
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description
The cc_GetVer () function retrieves the firmware version number associated with

the specified line device handle. The firmware version number consists of two
parts: the major version number and the minor version number.

Parameter Description

linedev: The specified line device handle.

maj or p: Pointer to the space prepared to receive the major firmware
version number.

minorp: Pointer to the space prepared to receive the minor firmware

version number.

B Cautions

None

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include “srllib.h”

#include “dtilib.h”

#i nclude “cclib.h”

voi d nai n()

short devhdl; /* device handle for D channel */
int maj num /* mgj or version nunber */
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int mnnum /* minor version nunber */

if ( cc_Cpen(devhdl,”dtiBl", 0) <0)
printf(“Eror opening device: errno = %l\n", errno);

/*

* Use cc_GetVer() to get the version val ues.

*/
if ( cc_GetVer(devhdl, &aj num &innun) < 0 )

procdevf ai | (devhdl ) ;

el se

printf(“Mjor version nunber 0x%, mnor version nunber Ox%\n”

, M&j num m nnun) ;

/* continue the program */

if ( cc_dose(devhdl) <0 )
printf(“Eror closing device, errno = %l\n", errno);

}

int callfail (OGN crn)

{
LI NECEV | d;

cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);
}

int procdevfail (LI NEDEV handl e)
int reason;
char *nsg;
reason = cc_CauseVal ue(handl e) ;

cc_Resul t Msg( handl e, r eason, &1sQ) ;
printf(“reason = % - 9%\n", reason, nsQ);

B Errors

If the function returns < 0 to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.

Typicaly, a< 0 return code for the cc_GetVer( ) function indicates that the
function reference (the device handle) is not valid for the function call.

M See Also

None
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Name: int cc_HoldAck(crn)

Inputs: CRN crn « call reference number
Returns: 0 on success
<0 on failure

Includes: cclib.h
Category: Hold and Retrieve
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (DPNSS and Q.SIG only)

B Description

The cc_HoldAck( ) function allows the application to accept a hold request from
remote equipment. This function is called only after the call isin the Connected
state and after the CCEV_HOLDCALL event is received. See Section 7.1. Event
Categories for information on CCEV_HOLDCALL.

Parameter Description
crn: The call reference number. Each call needs a CRN.
B Cautions

A call must be in the Connected state and the CCEV_HOLDCALL event must be
received before the cc_ HoldAck( ) function isinvoked or the function will fail.

B Example

#i ncl ude <windows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include <srllib.h>

#include <dtilib.h>

#i ncl ude <cclib. h>

i n()

char *devnane = “dti B1T1";
LI NEDEV | dev;

if ( cc_Qpen( & dev, devnane, 0) <0)

printf("Eror opening device: errno = %\n", errno);
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exit(1l);
if ( sr_enbhdlr( |dev, CCEV_HODCALL, HoldCal IHdlr ) < 0)
{

printf( "dtiEnable for HoldCallHllr failed: 9%\n",
ATDV_ERRVBAP( SRL.DEMICE ) );

return( 1);
}
while (1)
/* wait for network event */
Ssr_waitevt(-1);
}
cc_0 ose(l dev);
}
/***************************************************I
/* HoldCal | Hdl r - accept the hold call request */

[ RER KKKk kR Kk k kK k kK k kK kR Kk Ak ok kk kK khhhkkhkkkkkkkkkk |

int Hol dcal | Hll r( )
{

ORN crn_buf;

int ldev = sr_getevtdev();

int len = sr_getevtlen();

vod *ev_datap = sr_getevtdatap();

cc_Get RN &crn_buf, ev_datap);

if ( cc_HoldAck( crn_buf ) <0)
procdevfail (1 dev);

return( 0);

int procdevfail (LI NEDEV | dev)
{

int reason;

char *nsg;

reason = cc_CauseVal ue(l dev);

cc_Resul t Msg(| dev, reason, &nsg) ;
printf("reason = % - 9%\n", reason, nsQ);

M Errors

If the function returns avalue < 0 to indicate failure, use the cc_CauseValue( )
function to retrieve the reason code for the failure. The cc_ResultM sg( ) function
can be used to interpret the reason code. Error codes are defined in the files
ccerr.h, isdnerr.h, and isdncmd.h.
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Error codes from the cc_HoldAck( ) function include the following:

Error Code Description

ERR_ISDN_FW | ISDN_BADSTATE  Cannot accept event in current state
ERR_ISDN_LIB|E_ISNULL_PTR Null pointer error

B See Also
* cc_RetrieveCall()
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Name: int cc_HoldCall(crn, mode)
Inputs: CRNcrn « call reference number
unsigned long mode  « synchronous or asynchronous
Returns: 0 on success
<0 onfailure
Includes: cclib.h
Category: Hold and Retrieve
Mode: synchronous or asynchronous
Technology: BRI/2; BRI/SC; PRI (DPNSS and Q.SIG only)

B Description

The cc_HoldCall( ) function allows the application to place an active call on
hold. For PRI protocols and for BRI Network-side, the call must bein the
Connected state to be put on hold. For BRI User-side, the call can be put on hold
any time after the CCEV_PROCEEDING message is received.

Parameter Description
crn; The call reference number. Each call needs a CRN.
mode; Specifies synchronous (EV_SYNC) or asynchronous

(EV_ASYNC) mode.

B Termination Events

* CCEV_HOLDACK - indicatesthat the call has been placed on hold.
 CCEV_HOLDRE] - indicates that the hold request was rejected by the
firmware or remote equipment.

In synchronous mode, the CCEV_TASKFAIL event isreturned if the function
fails.

B Cautions
For PRI protocols and BRI Network-side, the cc_HoldCall(') functionisvalid

only when the call isin the Connected state. For BRI User-side, the function can
be called any time after the CCEV_PROCEEDING message is received.
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cc_HoldcCall()

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#i ncl ude <nenory. h>

#include <srllib.h>

#include <dtilib.h>

#i ncl ude <cclib. h>

voi d mai n()
LINEDEV | dev;
N crn_buf = 0;
char *devnane = "dtiB1T1";

if ( cc_Qpen( & dev, devnane, 0 ) <0)

{
printf("Error opening device: errno = %\n", errno);
exit(1l);

printf("Vaiting for call\n");

if (cc_WitCall(ldev, &rn_buf, NUL, -1, EV.SYNO < 0)

procdevfail (I dev);

}

if ( cc_AnswerCall(crn_buf, 0, EV.SYNO < 0)

procdevfail (1 dev);

if ( cc_HoldCall(crn_buf, EV.SYNO <0)
procdevfail (I dev);
}
if ( cc_RetrieveCall (crn_buf, EV.SYNO < 0)
procdevfail (1 dev);
}
- /* Drop the call */
if ( cc_DropGall(crn_buf, NORVAL_ CLEARNG EV.SYNO) < 0)
procdevfail (1 dev);

}
if ( cc_ReleaseCall(crn_buf) <0)

{
procdevfail (1 dev);
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}

/* Qose the device */
if (cc_dose( Idev) <0)
printf("Eror closing device, errno = %l\n", errno);

int procdevfail (LI NEDEV | dev)
{

int reason;

char *nsg;

reason = cc_CauseVal ue(l dev);

cc_Resul t Msg(| dev, reason, &nsg) ;
printf("reason = % - 9%\n", reason, nsQ);

M Errors

If the function returns avalue < 0 to indicate failure, use the cc_CauseValue( )
function to retrieve the reason code for the failure. The cc_ResultM sg( ) function
can be used to interpret the reason code. Error codes are defined in the files
ccerr.h, isdnerr.h, and isdnemd.h.

Error codes from the cc_HoldCall( ) function include the following:

Error Code Description

ERR_ISDN_LIB | E_ABORTED Task aborted by the cc_Restart( )
function

ERR _ISDN_LIB |E_BADSTATE The cc_Restart( ) functionisin
progress

ERR_ISDN_FW | ISDN_BADSTATE Cannot accept event in current state
ERR_ISDN_LIB |E_ISNULL_PTR Null pointer error

B See Also
e cc_RetrieveCall()
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Name: int cc_HoldRej(crn, cause)

Inputs: CRNcrn « call reference number
int cause « standard ISDN Network error code
Returns: 0 on success
<0 on failure

Includes: cclib.h
Category: Hold and Retrieve
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (DPNSS and Q.SIG only)

B Description

The cc_HoldRej( ) function allows the application to reject a hold request from
remote equipment. This function is called only after the call isin the Connected
state and after the CCEV_HOLDCALL event is received. See Section 7.1. Event
Categories for information on CCEV_HOLDCALL.

Parameter Description

crn: The call reference number. Each call needs a CRN.

cause: A standard ISDN Network cause/error code is returned
indicating the reason the hold request was rejected. Possible
causes include TEMPORARY_FAILURE (Cause 41),
NETWORK_OUT_OF ORDER (Cause 38), and
NETWORK_CONGESTION (Cause 42). For acomplete list of
ISDN Network cause/error codes, see Section
7.2.2. Cause/Error Codes fromthe ISDN Network.

B Cautions

* Thecc_HoldRej( ) function should be called only after the call isin the
Connected state and after receiving the CCEV_HOLDCALL event or the
function will fail.

* Not al ISDN Network cause/error codes are universally supported across
switch types. Before using a particular cause code, compare its validity with
the appropriate switch vendor specifications.
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B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include <srllib.h>

#include <dtilib.h>

#i ncl ude <cclib. h>

i n()

char *devnane = “dti BLT1";
LI NEDEV | dev;

if ( cc_Qpen( & dev, devnane, 0 ) <0)

printf("Eror opening device: errno = %\n", errno);
exit(l);

}
if ( sr_enbhdlr( Idev, CCEV_HODCALL, Hol dCal IHdIr ) <0)

printf( "dtiEnable for HoldCal IHdlr failed: 9%\n",
ATDV_ERRVBGP( SRLDEMICE ) );

return( 1);
}
vhile (1)
/* wait for network event */
sr_waitevt(-1);
}
cc_A ose(l dev);
}
/***************************************************/
/* HoldCal I Hdlr - reject the hold call request */

[ REFEFA KKK KKK KKK I A KA KKKk hhkh kAR KK XK KKK KRR hk [

int HldGallHlr( )
{
ORN crn_buf;
LINEDEV | dev = sr_getevtdev();
int len = sr_getevtlen();
void *ev_datap = sr_getevtdatap();
cc_Get CRN(&crn_buf, ev_datap);

if ( cc_HoldRej ( crn_buf, TEMPCRARY FAILLRE ) <0 )
procdevfail (1 dev);

return( 0);
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int procdevfail (LI NEDEV | dev)
{

int reason;

char *nsg;

reason = cc_CauseVal ue(l dev);

cc_Resul t Msg(| dev, reason, &nsg) ;
printf("reason = % - 9%\n", reason, nsQ);

M Errors

If the function returns avalue < 0 to indicate failure, use the cc_CauseValue( )
function to retrieve the reason code for the failure. The cc_ResultM sg( ) function
can be used to interpret the reason code. Error codes are defined in the files
ccerr.h, isdnerr.h, and isdnemd.h.

Error codes from the cc_HoldRej( ) function include the following:

Error Code Description

ERR_ISDN_FW | ISDN_BADSTATE  Cannot accept event in current state
ERR_ISDN_LIB |E_ISNULL_PTR Null pointer error

B See Also
e cc_RetrieveCall()
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Name: int cc_MakeCall(linedev, crnp, numberstr, makecallp,
timeout, mode)

Inputs: LINEDEV linedev * device handle

CRN *crnp * pointer to call reference
number

char * numberstr * destination phone
number

MAKECALL_BLK *makecallp < pointer to outbound call
information

int timeout e timeinterva

unsigned long mode * synchronous or
asynchronous

Returns: 0 on success
<Oonfailure
Includes: cclib.h
Category: Call control
Mode: synchronous or asynchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description

The cc_MakeCall( ) function alows the application to request a connection to
make an outgoing call on the specified line device or, for the call waiting feature,
on the specified board device (BRI and Windows only). When this function is
issued asynchronously, acall reference number (CRN) is assigned and returned
immediately if the function is successful. If the function isissued synchronously,
the CRN will be available at the successful completion of the function. All
subsequent communications between the application and the driver regarding the
call use the CRN as areference.
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Parameter

Description

linedev:

crnp:

number str:

makecallp:

timeout:

mode:

Theline device handle or, for applications using the call
waiting feature, the board device handle (BRI and Windows

only).

Pointer to the buffer where the call reference number will be
stored.

The destination (called party 's) telephone number string. The
maximum length is 32 digits.

The pointer to the MAKECALL_BLK structure, whichisalist
of parameters used to specify the outgoing call. See Section
6.8. MAKECALL_BLK for adescription of the
MAKECALL_BLK structure and for definitions and possible
values for the parameters contained in the structure. For
information on initializing the MAKECALL_BLK structure,
see Section 6.8.1. MAKECALL_BLK Initialization.

The amount of time (in seconds) during which the call must be
established. (Used in synchronous mode only.) If the timeout
value expires before the remote end answers the call, then the
cc_MakeCall( ) function returns -1. Setting the timeout
parameter to O causes this parameter to be ignored.

Specifies asynchronous (EV_ASYNC) or synchronous
(EV_SYNC) mode.

B Termination Events

» CCEV_CONNECTED - indicates that a CONNECT message has been
received by the network.

e CCEV_TASKFAIL - indicates that a request/message was rejected by the
firmware. Typicaly, this event istriggered by an incorrect function call
during the call.

M Cautions

* Everyfied of the MAKECALL_BLK structure must be filled. Use the value
ISDN_NOT_USED if the field does not apply to the specific ISDN
provisioning or service. If astring field is not used, set the field to NULL.
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« BRI only: Applications using the call waiting feature must use the
cc_MakeCall( ) function in asynchronous mode.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include “srllib.h"

#include “dtilib.h"

#include “cclib. h”

voi d bui | d_nmakecal | _bl k( MAKECALL_BLK *nakecal | _bl k )

voi d mai n()
LI NEDEV ~ devhdl =0
RN crn = 0;
char *devnane = “dti B1T1";

MAKECALL_BLK nakecal | _bl k;
if ( cc_Qpen(&devhdl, devnane, 0) <0)
{

printf(“Error opening device: errno = %\n", errno);
exit(1);

/* initialize the MAKECALL Bl ock */

bui | d_nakecal | _bl k( &rakecal | _bl k)

if ( cc_MakeCall (devhdl, &crn, ”9933000", &nmakecall_blk, 30, EV.SYNQ <0 )
procdevf ai | (devhdl );

it ( cc_DropCall(crn, NCRVAL CLEARING EV.SYNQ) < 0 )
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);

if ( cc_dose( devhdl ) <0)
printf(“Error closing device, errno = %\n", errno);
int callfail (ORN crn)
{
LI NEDEV | d;

cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);

}
int procdevfail (LI NEDEV handl e)
{

int reason;

char *nsg;

reason = cc_CauseVal ue(handl e);
cc_Resul t Msg( handl e, r eason, &nsg) ;
printf(“reason = % - 9%\n”, reason, nsg);
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voi d bui | d_nmakecal | _bl k( MAKECALL_BLK *nakecal | _bl k )
{

nenset (makecal | _bl k, Oxf f, si zeof (MAKECALL_BLK) ) ;
nmakecal | _bl k- >i sdn. BC xf er_cap = BEAR CAP_.

nmakecal | _bl k->i sdn. BC xfer_node = | SON I TMA RQU T;
makecal | _bl k- >i sdn. BC > xfer _rate = BEAR RATE = 64KBPS;
nmakecal | _bl k->i sdn. facility coding val ue = 1 SON CPN

nmakecal | _bl k- >i sdn. dest i nati on_nunber _type = NAT_NUMBER
nmakecal | _bl k- >i sdn. desti nati on_nunber _pl an = | SON NUMB_PLAN
nmakecal | _bl k- >i sdn. ori gi nati on_nunber _type = | SON NOTUSED,

nmakecal | _bl k->i sdn. ori gi nati on_nunber_plan = | SD\J_NJI‘LBED,
nmakecal | _bl k- >i sdn. ori gi nati on_phone_| nunber[O] ="'\0";

nmakecal | _bl k->i sdn.facility_feature_service = | SDN SEFM CE
nmakecal | _bl k->i sdn. usrinfo_l| ayer 1_protocol = ISDN U L1_GI11ULAW
nmakecal | _bl k->i sdn. usr_rate = | SDN NOTUSED,

makecal | _bl k->i sdn. usrinfo_bufp = NULL;

makecal | _bl k->i sdn. nsfc_bufp = NULL;

nmakecal | _bl k->i sdn. dest i nati on_sub_nunber _type = C8l _SUB ADDR

nmakecal | _bl k->i sdn. desti nati on_sub_phone_nunber[0] = 1;
nmakecal | _bl k->i sdn. desti nati on_sub_phone nunber[1] = 2;
nmakecal | _bl k- >i sdn. dest i nati on_sub_phone_nunber[2] = 3;
nmakecal | _bl k- >i sdn. dest i nati on_sub_phone_nunber[3] = '\0'

nmakecal | _bl k->i sdn. u. bri . channel _i d. channel = NO BCHAN
nmakecal | _bl k->i sdn. u. bri . channel _i d. channel _node = PREFFERED,

Call Waiting Example (Windows Only):

#i ncl ude <wi ndows. h>
#i ncl ude <stdio. h>
#i ncl ude <errno. h>
#include “srllib.h"
#include “dtilib.h”
#include “cclib.h”

/** Function prototypes **/

voi d bui | d_nmakecal | _bl k( MAKECALL_BLK *nakecal | _bl k );
int callfail (GRNcrn);

int procdevfail (LI NEDEV handl e);

void main( )

RN crn = 0;

CHAN | D chanl d;

LI NEDEV devhdl = 0;

char *devnane = “dtiBl";
MAKECALL_BLK nakecal | _bl k;

if ( cc_Qpen(&devhdl, devnane, 0) <0)
printf(“Error opening device, errno = %\n", errno);

exit(l);

/* initialize the MAKECALL Bl ock */
bui | d_nmakecal | _bl k( &rakecal | _bl k) ;

if ( cc_MkeCall (devhdl, &rn, '’ 9933000 , &makecal | _bl k, 30, EV.SYNO < 0 )

procdevf ai | (devhdl);
cc_Get Chanl d(&crn, &chanl d);

173



cc_MakecCall() request a connection to make an outgoing call

printf(“The call is conducted on channel %\ n”, chanld.channel);

if ( cc_DropCall(crn, NCRVAL_CLEARING EV_SYNO < 0)
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);

if ( cc_dose( devhdl ) <0)
printf(“Eror closing device, errno = %l\n", errno);

}

int callfail(ORN crn)
LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);

i{nt procdevf ai | (LI NEDEV handl e)

int reason;
char *nsg;

reason = cc_CauseVal ue(handl e);
cc_Resul t Msg(handl e, r eason, &sg) ;
printf(“reason = % - 9%\n”, reason, nsQ);

}

voi d bui | d_nakecal | _bl k( MAKECALL_BLK *nakecal | _bl k )

{
nenset (makecal | _bl k, Oxf f, si zeof (MAKECALL_BLK) ) ;
makecal | _bl k- >i sdn. BC xf er_cap = BEAR CAP_SPEECH
nmakecal | _bl k->i sdn. BC xfer_node = | SON I TMARQU T;
makecal | _bl k- >i sdn. BC > xfer _rate = BEAR RATE = 64KBPS;
nmakecal | _bl k->i sdn. facility_coding val ue = 1 SON CPN
nmakecal | _bl k- >i sdn. dest i nati on_nunber _type = NAT_NUMBER
nmakecal | _bl k->i sdn. dest i nati on_nunber _pl an = | SON NUMB_PLAN
makecal | _bl k- >i sdn. ori gi nati on_nunber _type = | SON NOTUSED,
makecal | _bl k->i sdn. ori gi nati on_nunber_plan = | SD\J_NJI‘LBED,
nmakecal | _bl k- >i sdn. ori gi nati on_phone_| nunber[O] ='\0;
nmakecal | _bl k->i sdn.facility_feature_service = | SDN SER\/I CE
makecal | _bl k->i sdn. usrinfo_layer1 protocol = I SDN U L1 G711ULAW
makecal | _bl k->i sdn. usr_rate = | SDN_NOTUSED,
makecal | _bl k->i sdn. usrinfo_bufp = NULL;
makecal | _bl k->i sdn. nsfc_bufp = NULL;
nmakecal | _bl k->i sdn. dest i nati on_sub_nunber _type = 8l _SUB ADCDR
nmakecal | _bl k- >i sdn. desti nati on_sub_phone_nunber[0] = 1;
nmakecal | _bl k- >i sdn. desti nati on_sub_phone_nunber[1] = 2;
nmakecal | _bl k- >i sdn. dest i nati on_sub_phone_nunber[2] = 3;
makecal | _bl k- >i sdn. dest i nati on_sub_phone_nunber[3] = ‘\0";
makecal | _bl k- >i sdn. channel _i d. channel = NO BCHAN
makecal | _bl k- >i sdn. channel _i d. channel _node = PREFFERED,

}
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M Errors

If the function returns < O to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.

Error codes from the cc_MakeCall( ) function include the following:

Error Code Description
ERR_ISDN_LIB | E_ISBADPAR Bad input parameter
ERR_ISDN_LIB | E_ISBADIF Bad interface number
ERR_ISDN_LIB | E_ISBADTS Bad time slot
ERR_ISDN_LIB | E_ISINVNETWORK Invalid network type
ERR_ISDN_LIB |E_ISBADCRN Bad call reference number
ERR_ISDN_LIB |E_ISBADCALLID Bad call identifier

B See Also

» cc_DropCall()
» cc_ReleaseCall()
e cc_SetInfoElem()
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Name: int cc_Open(linedevp, devicename, rfu)
Inputs: LINEDEV *linedevp « pointer to the buffer storing the
line device handle

char *devicename * name of the device

int rfu * reserved for future use
Returns: 0 on success

<0 onfailure

Includes: cclib.h
Category: Call control
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description

The cc_Open() function opens a device and returns a unique line device handle
to identify the physical devicethat carriesthe call. The cc_Open( ) functionis
used to open both network board and channel (that is, time slot) devices. Once a
deviceis opened, all subsequent references to the opened device must be made
using the line device number that is returned to and placed in linedevp.

NOTE: A channel cannot be opened twice in the same process.

Parameter Description

linedevp: A unique number placed in the location pointed to by linedev.
The number identifies the specific device opened by this
function.

devicename:  The pointer to the ASCI|I string that defines the device or
devices that will be associated with the returned line device.
The format for devicenameis as follows:

PRI: « dtiBx for board BRI: < briSx for board

* dtiBxTy for time * briSxTy for time
slot slot
rfu: Reserved for future use. Set rfu to 0.

Each PRI structure is composed of one D channel and 23 (T1) or 30 (E1) B
(bearer) channels. A PRI board device, such asdtiB1, is defined as a station and
controlsthe D channel. A PRI time slot device, such dtiB1T1, isdefined as a
bearer channel under a station.

176



opens a device cc_Open()

Each BRI structure is composed of one D channel and two B (bearer) channels. A
BRI board device, such as briS1, is defined as a station and controls the D-channel
the same way as a PRI board device. A BRI time slot device, such as briS1T1, is
defined as a bearer channel under a station and is handled the same way asa PRI
line device.

B Cautions

Do not open aD or B channel more than once from the same process, or
unpredictable results could occur.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include “srllib.h"

#include “dtilib.h”

#include “cclib.h”

voi d nai n()
LINEDEV  devhdl =0;
(o2 crn = 0;
char *devnanme = “bri SIT1";

if ( cc_Qpen( &evhdl, devnane, 0) <0)
{

printf(“Eror opening device: errno = %l\n", errno);
exit(l);

printf(“Waiting for call\n");
if ( cc_WaitCall(devhdl, &rn, NUL, -1, EV.SYNOQ < 0)
procdevf ai | (devhdl ) ;

if ( cc_AnswerCall(crn, 0, EV.SYNO < 0)
callfail(crn);

/* Drop the call */
if ( cc_DropCall(crn, NCRVAL_CLEARING EV_SYNO <0 )
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);

if ( cc_Aose( devhdl ) <0)
printf(“Eror closing device, errno = %l\n", errno);
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int callfail (OGN crn)
{

LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);
}

int procdevfail (LI NEDEV handl e)
{
int reason;
char *nsg;
reason = cc_CauseVal ue(handl e) ;

cc_Resul t Msg( handl e, r eason, &sQ) ;
printf(“reason = % - 9%\n", reason, nsQ);

M Errors

If the function returns < O to indicate failure, check errno.h to retrieve the reason
for the failure.

Typically, a< 0 return code for the cc_Open( ) function indicates that the function
reference (the device name) is not valid for the function call.

B See Also
* cc Close()
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Name:
Inputs:

Returns:

Includes:
Category:
Mode:
Technology:

int cc_PlayTone(devHdl, pToneParm, tptp, mode)

int devHdl « channel device handle

toneParm *pToneParm  « pointer to the toneParm structure
DV_TPT *tptp * pointer to the DV_TPT structure
int mode * asynchronous/synchronous

0 on success

<0 onfailure

cclib.h

Global Tone Generation
asynchronous or synchronous
BRI/SC

B Description

The cc_PlayTone( ) function allows the application to play a user-defined tone.
The tone's attributes are defined in the structure toneParm, which is pointed to by
the parameter pTonePar m.

Parameter

Description

devHdl:

pToneParm:

tptp:

mode:

The channél device handle of the channél on which thetoneis
to be played.

The pointer to the tone parameter structure. See Section
6.14. ToneParm for a description of the toneParm structure.

Pointsto the DV_TPT data structure, which specifies the
terminating condition (DX_MAXTIME) for the function.
DX_MAXTIME isthe only allowed terminating condition; no
other termination conditions are supported. See the Voice
Softwar e Reference — Features Guide for the appropriate
operating system for a description of the DV_TPT data
structure.

Specifies whether to run the function asynchronously
(EV_ASYNC) or synchronously (EV_SYNC).

B Termination Events

e CCEV_PLAYTONE - indicates that the tone was successfully played.
* CCEV_PLAYTONEFAIL - indicates that the request to play atone failed.
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Use the SRL Event Management functions to handle the termination event.

B Cautions

*  The channel must bein the Idle state when calling the cc_PlayTone( )
function.

* Thecc_PlayTone() command isahost tone command that allows the
application to play a user-defined tone. This command cannot be used to set
or play the firmware-applied call progress tones. The call progress tones and
user-defined tones operate independently, except that when the firmwareis
playing atone, the application may not play atone on the same channel at the
same time. For information on changing the firmware-applied call progress
tones, see the cc_ToneRedefing( ) function description.

e Thisfunction is not supported for the BRI/2 board or for PRI protocols.

B Example

#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude

<wi ndows. h> /* For Wndows applications only */
<stdi 0. h>

<errno. h>

<srllib.h>

<cclib. h>

<dxxxl i b. h>

#define TID 1 101

mai n()
t onePar m TonePar m
DV_TPT tpt;
int devHdl ;

| *

* Qpen the Voi ce Channel Device and Enabl e a Handl er

*/

if (( cc_Qpen(&devHdl, "briS1T1", 0) ) <0) {
printf( "Error opening device : errno < %l\n”, errno );

exit( 1);
ToneParmfreql = 330;
ToneParmfreg2 = 460;

TonePar m anpl = -10;
TonePar m anp2 = -10;
TonePar m t oneOnl = 400;
ToneParmtonedfl = O;
ToneParmduration = -1;

tpt.tp_type = |1 O ECT,
tpt.tp_termo = DX MAXTI ME
tpt.tp_length = 6000;
tpt.tp_flags = TF_MAXTI ME

| *
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Play a Tone with its

Frequencyl = 330, Frequency2 = 460

anpl itude at -10dB for both

*

*

*

* frequencies and duration of infinity
* This is a Panasonic Local D al Tone.
*

*/

if (cc_PayTone( devHdl, &ToneParm & pt, EV.SYNC) == -1 ){
printf( "Unable to Pl ay the Tone\n" );
printf( "Lasterror = %l Er Mg = %\n",

cc_CauseVal ue( devHdl ), cc_Resul t Msg( devHdl ) );

cc_close( devHdl);
exit( 1);

~—

Gonti nue Processing

* dose the opened Voi ce Channel Device
*/

if ( cc_dose( devHl ) '=0) {

printf( "Error closing devicd, errno= %\n", errno );

/* Termnate the Program*/
exit( 0);

B Errors

If the function returns < O to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be

used to interpret the reason code. Error codes are defined in the files ccerr.h,

isdnerr.h, and isdncmd.h.

Error codes from the cc_PlayTone( ) function include the following:

Error Code

Description

ERR_TONEINVALIDMSG
ERR_TONEBUSY
ERR_TONECP
ERR_TONEDSP
ERR_TONEFREQ1
ERR_TONEFREQ2
ERR_TONEAMP1
ERR_TONEAMP2

Invalid message type

Busy executing previous command
System error with CP

System error with DSP

Invalid value specified in parameter freq 1
Invalid value specified in parameter freq 2
Invalid value specified in parameter ampl
Invalid value specified in parameter amp2
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ERR_TONEON1
ERR_TONEOFF1
ERR_TONEDURATION
ERR_TONECHANNELID

B See Also
* cc_ToneRedefing( )
e cc_StopTone()
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release all internal resources cc_ReleaseCall()

Name: int cc_ReleaseCall(crn)

Inputs: CRNcrn « call reference number
Returns: 0 on success
< Oonfailure

Includes: cclib.h
Category: Call control
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description

The cc_ReleaseCall( ) function instructs the driver and firmware to release all
internal resources for the specified call. Aninbound call will be rejected after
cc_DropCall( ) isused. Every issue of cc_DropCall( ) must be followed by
cc_ReleaseCall().

When cc_WaitCall( ) isused in synchronous mode and cc_ReleaseCall( ) is
issued subsequently, the next inbound call on the same channel will be pending
until the cc_ WaitCall(') function isissued again. If cc WaitCall( ) isused in
asynchronous mode, the inbound call notification can be received immediately
after cc_ReleaseCall( ).

Parameter Description
crn: The call reference number. Each call needs a CRN.

B Cautions

*  Windowsonly: For new applications, it is recommended that the
cc_ReleaseCallEx( ) function be used instead of the cc_ReleaseCall( )
function. Under load conditions, or if the remote end delays transmitting the
RELEASE COMPLETE message, an application could experience a
significant delay while the cc_ReleaseCall( ) function unblocks and returns
control to the application. This delay can be up to 8 seconds long if the
RELEASE COMPLETE message is never returned. The cc_ReleaseCall( )
function is supported only in synchronous mode; therefore, this problem
occurs only in applications that use the asynchronous single-threaded
programming model. In this case, when this blocking function is called within
ahandler processing the CCEV_DROPCALL event, it could create a
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bottleneck for processing any other event and, thereby, could affect call
handling performance.

After aconnection is terminated, the cc_ReleaseCall( ) function should be
called to release the call reference number (CRN). Failureto call this function
may cause a blocking condition or amemory allocation error. Channels will
remain allocated if call-related resources are not rel eased.

After the cc_ReleaseCall( ) function isissued, the CRN is no longer valid.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include “srllib.h"

#include “dtilib.h”

#include “cclib.h”

voi d nmai n()
LI NEDEV ~ devhdl =0;
N crn = 0;
char *devnane = “dti B1T1";

}

if ( cc_Qpen( &evhdl, devnane, 0) <0)
{

printf(“Error opening device: errno = %\n”, errno);
exit(1);

printf(“Vaiting for call\n”);
if (cc_VaitCall(devhdl, &rn, NULL, -1, EV.SYNQ <0)
procdevf ai | (devhdl );

if ( cc_AnswerCall(crn, 0, EV.SYNO <0)
callfail(crn);

/* Drbp the call with NCRVAL OLEAR NG cause val ue */
if ( cc_DopGall(crn, NORVAL_CLEARNG EV_SYNQ < 0)
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);

if ( cc_dose( devhdl ) <0)
printf(“Error closing device, errno = %\n", errno);

int callfail (ORN crn)

LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);
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procdevfail (1d);
}

int procdevfail (LI NEDEV handl e)
{

int reason;

char *nsg;

reason = cc_CauseVal ue(handl e) ;

cc_Resul t Msg( handl e, r eason, &sQ) ;
printf(“reason = % - 9%\n", reason, nsQ);

M Errors

If the function returns < O to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.

Error codes from the cc_ReleaseCall( ) function include the following:

Error Code Description
ERR_ISDN_LIB | E_ISBADIF Bad interface number
ERR_ISDN_LIB |E_ISBADCALLID Bad call identifier
ERR_ISDN_LIB | E_ISBADTS Bad time slot
ERR_ISDN_LIB | E_ISNULLPTR Null pointer error

B See Also

e cc_AnswerCall()

e cc_MakeCall()

e cc WaitCall()

e cc_DropCall()

e cc_ReleaseCallEx()
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cc_ReleaseCallEx() release all Dialogic ISDN resources

Name: int cc_ReleaseCallEx(crn, mode)

Inputs: CRNcrn « call reference number
unsigned long  « synchronous or asynchronous
mode

Returns: 0 on success
< Oonfailure

Includes: cclib.h
Category: Call control
Mode: synchronous or asynchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description

The cc_ReleaseCallEx( ) function instructs the driver and firmware to release all
Dialogic ISDN resources for the specified call. Every cc_DropCall( ) must be
followed by cc_ReleaseCallEx( ) or cc_ReleaseCall( ) (see Note below). An
inbound call will be rejected after cc_DropCall( ) and prior to
cc_ReleaseCallEx( ).

NOTE: Windows only: It is recommended that, for new applications, the
cc_ReleaseCallEx( ) function be used instead of the cc_ReleaseCall( )
function. Seethe Cautionsin the cc_ReleaseCall( ) function description
for more information.

Under PRI, the firmware sends the REL EA SE message to the network
automatically, by default. However, the host can be configured to control when to
send the REL EA SE message to the network by using a parameter configuration
file set prior to download time. Unlike PRI, the BRI board passes this control to
the host application by default. The host application then sends the RELEASE
message through the cc_ReleaseCallEXx( ) function. See the Host-Controlled
Disconnect Process scenario in Appendix A - Call Control Scenarios for more
information on how to use this function.

Parameter Description

crn: The call reference number. Each call needs a CRN.

mode; Specifies asynchronous (EV_ASYNC) or synchronous
(EV_SYNC) mode.
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release all Dialogic ISDN resources cc_ReleaseCallEx()

B Termination Events

e CCEV_RELEASECALL - indicatesthat all Dialogic ISDN resources have
been released for the call.

* CCEV_RELEASECALLFAIL —indicatesthat the cc_ReleaseCallEx( )
function failed.

B Cautions

The cc_ReleaseCallEXx( ) function is not supported for LINUX applications.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#i ncl ude <string. h>

#include "srllib.h"

#include "dtilib.h"

#i ncl ude "cclib. h"

/* QCBAL VAR ABLES */
LINEDEV ldev = 0;

(02 crn = 0;
char *devnane = "dtiB1T1"; /* device nane for | SDN board 1 tineslot 1 */
voi d nai n()

int rc;

int srimode = SR STASYNG /* node for SRL initialization (disabling the internal SR
event thread) */

/;‘ open the 1 SDN |i ne device */
if ( cc_Qpen( & dev, devhane, 0 ) <0)
{

printf("Eror opening device: errno = %l\n", errno);
exit(l);
/* disable the internal SRL thread in order to use sr_waitevt() for event processing */
if ( sr_setparn{ SR._DEV CE, SR MODELTYPE, &srlnmode) == -1 )
printf( "sr_setparmof SRL failed\n" );
/* set the event handlers */
sr_enbhdl r (  EV_ANYDEV, EV_ANYEVT, (HDLR) defaul t Handl er);

/* wait for an incomng call */
if ((rc =cc_VaitCall(ldev, &rn, NULL, EV_ASYNO)) < 0)
{

rc = cc_CauseVal ue(l dev);

printf("ERRCRin cc_VWaitCall(), error code = % (%) \n",
rc, cc_ResultMsg(rc));
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exit(1l);

el se
printf("Waiting for call...\n");

/.* wait indefinitely for events */
Ssr_waitevt(-1);

/* continue with application */

} /* end main */
/***********************************************I

/* defaul tHandl er - default event handl er */

[ RER KKKk kR Kk Rk ok ok kk Kk kK kkk kK kkkkkkkkkkkkkk kK kkk [

int defaul tHandl er ()
{

int devindx;

int dev = sr_getevtdev();

int len = sr_getevtlen();

int typ = sr_getevttype();

voi d *datap = sr_getevtdatap();

/* process all incomng events in one swtch statenment */
swi tch(typ)
{

case OCEV_DRCPCALL:
printf("Asynchronous cc_DropCall () conpleted\n");
/* rel ease the call asynchronously so as not to block wi thin an async handler */
if (cc_ReleaseCall Bx(crn, EV.ASYNQ) = = -1) {
printf("Error in cc_ReleaseCall(): error code = %\n", cc_CauseVal ue(l dev));

el se printf("Asynchronous cc_Rel easeCall sent...waiting for conpletion event
OCEV_RELEASECALL...\n");

/* the next case is the conpletion event for the asynchronous cc_Rel easeCall */
case OCEV_RELEASECALL:
printf("Asynchronous cc_Rel easeCal | conpl eted\n");
br eak;
} /* end swtch */

} /* end defaul tHandl er () */

M Errors

If the function returns < 0 to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.
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release all Dialogic ISDN resources cc_ReleaseCallEx()

Possible error codes from the cc_ReleaseCallEx( ) function include the
following:

Error Code Description
ERR_ISDN_LIB | E_ISBADIF Bad interface number
ERR_ISDN_LIB | E_BADSTATE Bad state
ERR_ISDN_LIB | E_ISBADTS Bad time slot

B See Also

e cc_DropCall()
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cc_RegANI() returns the caller ID
Name: int cc_RegANI(crn, ani_buf, regtype, mode)
Inputs: CRNcrn « call reference number
char *ani_buf * pointer to address of ANI buffer
int regtype * type of information requested
unsigned long mode * synchronous or asynchronous
Returns: 0 on success

< 0onfailure

Includes: cclib.h

Category: Optiona call handling

Mode: synchronous or asynchronous
Technology: PRI (4ESSonly)

B Description

The cc_RegAN

I () function returns the caller ID for Automatic Number

I dentification (ANI)-on-demand services. The caller ID isusually included in the
ISDN setup message. However, if the caller ID does not exist and the serving
network iSAT&T, the driver will automatically request the caller ID from the
network if the ANI-on-demand feature is enabled. The information isreturned in a
NULL terminated ASCII string.

Parameter Description
crn: The call reference number. Each call needs a CRN.
ani_buf: The address of the buffer where ANI information is stored.
regtype: The type of information requested. Possible values are:
« ISDN_CPN_PREF - calling party number preferred
* ISDN_BN_PREF - billing number preferred
* ISDN_CPN - cdling party number only
« ISDN_BN - billing number only
* ISDN_CA_TSC - special uses
mode: Specifies asynchronous (EV_ASY NC) or synchronous
(EV_SYNC) mode.
The cc_RegANI () function can operate as either a multitasking or non-

multitasking function. It is a multitasking function when the caller number is
offered upon request and the network provides this type of service (such as
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returns the caller ID cc_ReqANI()

AT&T' s ANI-on-demand service). cc ReqANI () isanon-multitasking function
when the calling party number is received or when the network does not offer an
ANI-on-demand service. Thus, if ANI isaready available, the function returns
immediately because it does not have to instruct the interface device to query the
switch.

In EV_ASYNC mode, the function will always return an event. InEV_SYNC
mode, the function will return automatically with the ANI if oneis available.
Otherwise, the function will wait for completion of the ANI-on-demand request.

NOTE: If ANI isalwaysavailable, usethe cc_GetANI () function, instead of the
cc_RegANI () function, for afaster return.

B Termination Events

* CCEV_REQANI - indicatesthat the ANI (caller ID) has been received from
the network. This event occurs only when the ANI-on-demand feature is used.

 CCEV_TASKFAIL - indicates that a request/message was rejected by the
firmware. Typically, this event is triggered by an incorrect function call
during the call.

B Cautions

* Make surethe size of ani_buf is sufficient for the ANI string. Refer to thefile
cclib.h for the maximum allowable string.

e The ANI-on-demand feature is available only on the AT& T ISDN network.

* cc_RegANI() may not function in all service-provider environments. Check
whether retrieving billing information is an option with the service provider.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include “srllib.h"

#include “dtilib.h”

#include “cclib.h”

voi d mai n()
LI NEDEV ~ devhdl =0;
CRN crn = 0;
char *devnane = “dti B1T1";
char ani _buf [ OC_ADDRS| ZF] ;
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returns the caller ID

}

if ( cc_Qpen( &evhdl, devnane, 0) <0)
{

printf(“Eror opening device: errno = %l\n", errno);
exit(1l);

if ( cc_WaitCall(devhdl, &rn, NULL, -1, EV.SYNO < 0)
procdevf ai | (devhdl ) ;

printf(“Requesting ANN\n");

if ( cc_RegAN (crn, ani_buf, ISDN CPN PREF, EV.SYNO <0 )
callfail(crn);

el se
printf(“cc_RegAN succeeded: 9%\n”, ani _buf);

if ( cc_AnswerCall(crn, O, EV.SYNOQ <0)
callfail(crn);

if ( 6c_DopCaII(crn, NCRVAL_QLEARING EV_SYNQ) < 0)
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);

if ( cc_Aose( devhdl ) <0)
printf(“Eror closing device, errno = %l\n", errno);

int callfail (OGN crn)
{

LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);

}
int procdevfail (LI NEDEV handl e)
{
int reason;
char *nsg;
reason = cc_CauseVal ue(handl e) ;
cc_Resul t Msg( handl e, r eason, &sQ) ;
printf(“reason = % - 9%\n", reason, nsQ);
}
B Errors

If the function returns < 0 to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,

isdnerr.h, and isdncmd.h.

Error codes from the cc_RegANI (') function include the following:
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cc_ReqANI()

Error Code

Description

ERR_ISDN_LIB | E_ISBADPAR
ERR_ISDN_LIB | E_ISNULLPTR
ERR_ISDN_LIB | E_ISBADIF
ERR_ISDN_LIB | E_ISBADCALLID
ERR_ISDN_LIB |E_ISBADTS

B See Also

e cc_GeANI()
e cc WaitCall()

Bad input parameter
Null pointer error
Bad interface number
Bad call identifier
Bad time dot
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cc_Restart() resets the channel to Null state

Name: int cc_Restart(linedev, mode)
Inputs: LINEDEV linedev * device handle
unsigned long mode * asynchronous or synchronous
Returns: 0 on success
< 0onfailure
Includes: cclib.h
Category: System control
Mode: synchronous or asynchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description

The cc_Restart( ) function resets the channel to Null state. This function typically
is used after the recovery of trunk errors or alarm conditions, or when the
application needs to reset the channel to NULL state.

When the cc_Restart( ) function is called, the following activities take place on
the B channel specified in linedev. If the application is using the call waiting
feature (BRI and Windows only) and a board device has been specified in
linedev, the following activities will take place on al of the B channels associated
with the board device. The activities take place in the order listed:

1. Theactivecal isdisconnected and al new incoming calls are blocked.
2. Thecall reference number and all call information is cleared.

3. When the function is returned, the channel isin blocked state. The application
must reissue anew cc_WaitCall( ) to accept a new call.

Parameter Description

linedev: Specifies the line device handle for the channel or, for
applications using the call waiting feature, the board device
handle (BRI and Windows only).

mode: Specifies asynchronous (EV_ASYNC) or synchronous
(EV_SYNC) mode.

NOTE: For synchronous applications, the cc_Restart( )
function must be issued by the same process as the device
controlling process.
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B Termination Event

* CCEV_RESTART - indicates that the Restart operation has been completed.
The channel isin Null state.

e CCEV_RESTARTFAIL - indicatesthat the function cal failed. The
application can use cc_ResultValue( ) after this event is received to verify
the reason for failure.

B Cautions

In asynchronous mode, the application cannot call any call state-related function
prior to CCEV_RESTART.

B Example

# ncl ude <wi ndows. h> /* For Wndows applications only */
# ncl ude <process. h>

#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include “srllib.h"

#include “dtilib.h”

#i nclude “cclib.h”

#define ESC 27 /* ASA1l ESC val ue */

#def i ne SPACE ol /* ASA | space val ue */

voi d Wit Cal | Thread(voi d *argp);
mai n()

short devhdl ; /* device handl e for B channel */

)* open the channel 1 device */
if ( cc_Qpen(&evhdl,”dtiBlT1", 0) <0)
exit(l); /* or different actions */

/* start a child thread */
if ( _beginthread( VitCall Thread ,0, (void *)&Jevhdl) <0 )
exit(l);

whi  e(1)
int keyin;, /* key stroke */

printf(“Press <SPACE> to nake a call, or press <ESC> to quit\n”);
keyin = getch();
if ( keyin == ESC)
br eak;
else if (keyin == SPACE)
nmakecal | (devhdl ); /* nake a call */

/* el se repeat the [oop */

}
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cc_Restart() resets the channel to Null state

cc_d ose(devhdl ) ;

[ Rk Kk Rk ok ok ko Kok ok ok ok ok k ok Kk kK kR ok kR ok kK kR Kk kk ok Rk kK k ko kR Kk kkk ok k kK kkkk ok ok ko ko

/* NAME void WitCall Thread(devhdl ptr)
/* DESCRPTICN Wiits for inconmng call.
/* INPUT: devhdl ptr - pointer to devhdl
/* RETURNS: none.

Hokk ko k kR ok kR kk ok kR Kk k ok ok ok ok kK kkk ok kk kK kkk ok kkkkk ok hkkkkkkkk Kk kkkkkkkkkk [

voi d Vit Cal | Thread(void *devhdl ptr)

short devhdl = *devhdlptr; /* device handle */
CRN crn; /* call reference nunber */

whi l e(1)
{

}* wait for an incomng call */
if ( cc_WiitCall(devhdl, &rn, NILL, -1, EV.SYNO < 0 )
procdevf ai | (devhdl);

if ( cc_AnswerCall(crn,0,EV.SYNO < 0)
callfail(crn);

}

/*
/* function to make an out bound cal |
*/

int makecal | (short devhdl)

{

CRN crn; /* call reference nunber */
char *di al num = “12019933000"; /* outgoi ng phone nunber */

/*
*This cc_Restart() allows the B channel |ine device to
*escape fromcc_WiitCall (), or other nultitasking
*functions.
*/
if ( cc_Restart(devhdl, EV.SYNO) < 0)

procdevf ai | (devhdl);

/*

* Nowit’'s safe to nake a call. To avoid contention,
* a mechanismto prevent other multitasking functions
* frombei ng i nvoked again, such as cc_WiitCall(),
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* is recommended here.
*
/
if ( cc_MakeCall (devhdl, &crn, dial num NUL, 20, EV_SYNQ
<0)
procdevf ai | (devhdl);

}

/* function to process error conditions */
int callfail (OGN crn)
{

LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);
}

int procdevfail (LI NEDEV handl e)
{
int reason;
char *nsg;
reason = cc_CauseVal ue(handl e) ;
cc_Resul t Mg(handl e, reason, &nsg);
printf(“reason = % - 9%\n", reason, nsQ);

M Errors

If the function returns avalue < 0 to indicate failure, use the cc_CauseValue( )
function to retrieve the reason code for the failure. The cc_ResultM sg( ) function
can be used to interpret the reason code. Error codes are defined in the files

ccerr.h, isdnerr.h, and isdncmd.h.

Error codes from the cc_Restart( ) function include the following:

Error Code Description
ERR_ISDN_LIB | E_ISBADIF Bad interface number
ERR_ISDN_LIB |E_ISBADCALLID  Bad call identifier
ERR_ISDN_LIB | E_ISBADTS Bad time slot

B See Also

None
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Name: int cc_ResultMsg(linedev, ResultCode, msg)
Inputs: LINEDEV linedev * line device handle
int ResultCode « function return value
char **msg * pointer to the address where the
result messageis stored
Returns: 0 on success
< 0onfailure
Includes: cclib.h
Category: Systemtools
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description

cc_ResultMsg( ) isaconvenience function that interprets the function return
code. The cc_ResultM sg( ) function retrieves either the cause value of an event
from the cc_CauseValue( ) function or the function return code from the
cc_ResultValue( ) function.

Parameter Description

linedev: The line device handle.

ResultCode: The cause value of the event or return code (retrieved from
cc_ResultValue( ) or cc_CauseValue()).

msg: The pointer to the buffer address where the result message
will be stored.
B Caution
None
B Example

#i nclude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

# ncl ude <errno. h>

#include “srllib.h”

#include “dtilib.h”

#i nclude “cclib. h”
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voi d mai n()
LINEDEV ~ devhdl =0
(o2 crn = 0;
char *devnane = “dti B1T1";

if ( cc_Qpen( &evhdl, devnane, 0) <0)
{

printf(“Eror opening device: errno = %l\n", errno);
exit(1l);
}

printf(“Waiting for call\n");
if ( cc_WaitCall(devhdl, &rn, NUL, -1, EV.SYNOQ < 0)
procdevf ai | (devhdl);

if ( cc_AnswerCall(crn, 0, EV.SYNO) < 0)
callfail(crn);

/* Drop the call */
if ( cc_DropCall(crn, NCRVAL_CLEARING EV_SYNO < 0)
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);

if ( cc_dose(devhdl) <0)
printf(“Eror closing device, errno = %l\n", errno);

}
int callfail (OGN crn)
{

LI NEDEV | d;

cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);

}
int procdevfail (LI NEDEV handl e)
{
int reason;
char *nsg;
reason = cc_CauseVal ue(handl e) ;
cc_Resul t Mg(handl e, reason, &nsg);
printf(“reason = % - 9%\n", reason, nsg);
}
B Errors

If the function returns < 0 to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code. Error codes are defined in the files ccerr.h, isdnerr.h,
and isdncmd.h.

Typically, a< 0 return code for the cc_ResultM sg( ) function indicates that the
function reference (the line device number) is not valid for the function call.
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B See Also
e cc_ResultValue()
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gets an error/cause code cc_ResultValue()

Name: int cc_ResultValue(evtdatap)
Inputs: void *evtdatap * pointer to an event block
Returns: 0 on success
< 0 onfailureto retrieve the error/cause value
> 0 error/cause value associated with event
Includes: cclib.h
Category: Systemtools
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description

The cc_ResultValue( ) function gets an error/cause code of an event. The code
identifies the return value of afunction or the cause of an event. Result values are
located in isdnerr.h and isdncmd.h. Use cc_ResultM sg( ) to return the text
definition for the code.

NOTE: See Section 7.2. Error Handling for alisting of error/cause codes.

Parameter Description

evtdatap: Points to the event data block. This pointer may be acquired via
sr_getevtdatap( ), an element of the Dialogic Standard
Runtime Library (SRL).

B Cautions

None

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include “srllib.h”

#include “dtilib.h”

#i nclude “cclib. h”

mai n()
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cc_ResultValue() gets an error/cause code

if ( sr_enbhdl r (devhdl, OCEV_D SCONNECTED, discCallHlIr) < 0)
{

printf( “dtiEnable for D SCONNECT failed: 9%\n",
ATDV_ERRVBAP( SRL.DEMICE ) );

return( 1);
}
while (1)
/* wait for network event */
sr_waitevt(-1);
}
}
/***************************************************/
/* discCall Hlr - disconnect the active call */

[ RER KKKk kR Kk ok k kK k kK k kK kR k kK kkkkh Kk kkhkkhkkkkkkkkkk |

int discGllHlr()
{

int devindx;
int dev;

int len;

voi d *dat ap;
QRN crn;

int reason;

dev = sr_getevtdev();
len = sr_getevtlen();
datap = sr_getevtdatap();

cc_Get ORN (&rn, datap);

reason = cc_Resul t Val ue(dat ap) ;
printf(“Call disconnected reason = Ox%\n",reason);

if ( cc_DopCall(crn, NCRVAL_CLEARNG EV_ASYNO) < 0)
{

int lasterr = cc_CauseVal ue(dev);
char *errnsg;
if ( cc_ResultMsg(dev, lasterr, &rrnsg) == 0)
printf( “\tcc_DropCall() Eror: ( % ) %\n",lasterr,errnsg);

}

return( 0);
}
B Errors

If the function returns < 0 to indicate failure, use the cc_ResultM sg( ) function to
interpret the returned value. Error codes are defined in Section 7.2. Error
Handling and in the files ccerr.h, isdnerr.h, and isdncmd.h.

Typically, a< 0 return code for the cc_ResultValue( ) function indicates that the
function reference (the event block pointer) isnot valid for the function call.
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B See Also
e cc_ResultMsg()
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cc_RetrieveAck() accept arequest to retrieve a call from hold

Name: int cc_RetrieveAck(crn)

Inputs: CRNcrn « call reference number
Returns: 0 on success
<0 onfailure

Includes: cclib.h
Category: Hold and Retrieve
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (Q.SIG only)

B Description

The cc_RetrieveAck( ) function allows the application to accept arequest to
retrieve acall from hold from remote equipment. The call must be in the Hold
state and the CCEV_RETRIEVECALL event must be received before the
function is called.

Parameter Description
crn: The call reference number. Each call needs a CRN.
M Cautions

* TheBRI protocols and the PRI Q.SIG protocol are the only protocols that
allow theretrieval of acall inthe Hold state to be accepted or rejected. The
cc_RetrieveAck( ) function cannot be used in the DPNSS protocol or any
PRI protocol other than Q.SIG.

* Thecc RetrieveAck() functionisvalid only after the call isin the Hold state
and after the CCEV_RETRIEVECALL event isreceived.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include <srllib.h>

#include <dtilib.h>

#i ncl ude <cclib. h>

i n()

char *devnane = “dti B1T1";
LI NEDEV | dev;
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if ( cc_Qpen( & dev, devnane, 0) <0)

printf("Eror opening device: errno = %l\n", errno);
exit(1l);

}

if ( sr_enbhdlr( Idev, CCEV_HOLDCALL, Hol dCal IHdlr ) <0)

{
printf( "dtiEnable for HoldCallHllr failed: 9%\n",

ATDV_ERRVBAP( SRL.DEMICE ) );

return( 1);

}

if ( sr_enbhd r( |dev, CCEV_RETR EVECALL, RetrieveCalIHIr ) < 0)

{

printf( "dtiEnable for RetrieveCallHllr failed: 9%\n",
ATDV_ERRVBAP( SRL.DEMICE ) );

return( 1);
}
while (1)
/* wait for network event */
Ssr_waitevt(-1);
}
cc_d ose(l dev);
}
/***************************************************I
/* HoldCal | Hdl r - accept the hold call request */

[ RER KKKk kR Kk k ok ok ok ok kK kk Kk kkkkkkkkh Kk kkkkkkkkkkhhkkkk |

int Hol dcal | Hdll r( )
{

ORN crn_buf;

LI NEDEV | dev = sr_getevtdev();

int len = sr_getevtlen();

void *ev_datap = sr_getevtdatap();

cc_Get CRN(&crn_buf, ev_datap);

if ( cc_HoldAck( crn_buf ) <0)
procdevfail (I dev);

return( 0);

[ RFR KA Kk K kR Kk Rk kK kk Kk kK kK k kA k kA h kK kkh ok kk kA hhkhkkkkkkkkkkkkk [

/* RetrieveCallHdlr - accept the retrieve call request */
/~k**********************************************************I
int RetrieveCal IHIr( )
{

ORN crn_buf;

LI NEDEV | dev = sr_getevtdev();

int len = sr_getevtlen();

voi d *ev_datap = sr_getevtdatap();

cc_Get CRN(&crn_buf, ev_datap);

if ( cc_RetrieveAck( crn_buf ) <0)
procdevfail (1 dev);
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cc_RetrieveAck() accept arequest to retrieve a call from hold

return( 0);

int procdevfail (LI NEDEV | dev)
{
int reason;
char *nsg;
reason = cc_CauseVal ue(l dev);

cc_Resul t Msg( | dev, r eason, &nsg) ;
printf("reason = % - 9%\n", reason, nsg);

M Errors

If the function returns avalue < 0 to indicate failure, use the cc_CauseValue( )
function to retrieve the reason code for the failure. The cc_ResultM sg( ) function
can be used to interpret the reason code. Error codes are defined in the files
ccerr.h, isdnerr.h, and isdnemd.h.

Error codes from the cc_RetrieveAck( ) function include the following:

Error Code Description

ERR_ISDN_FW | ISDN_BADSTATE  Cannot accept event in current state
ERR_ISDN_LIB |E_ISNULL_PTR Null pointer error

B See Also

e cc_HoldCall()
e cc_RetrieveCall()
e cc_RetrieveRe ()
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retrieve a call from the Hold state cc_RetrieveCall()

Name: int cc_RetrieveCall(crn, mode)
Inputs: CRNcrn « call reference number
unsigned long mode  « synchronous or asynchronous
Returns: 0 on success
<0 onfailure
Includes: cclib.h
Category: Hold and Retrieve
Mode: synchronous or asynchronous
Technology: BRI/2; BRI/SC; PRI (DPNSS and Q.SIG only)

B Description

The cc_RetrieveCall( ) function allows the application to retrieve acall from the
Hold state. The call must be in the Hold state to use this function.

Parameter Description
crn; The call reference number. Each call needs a CRN.
mode; Specifies synchronous (EV_SYNC) or asynchronous

(EV_ASYNC) mode.

B Termination Events

» CCEV_RETRIEVEACK - indicatesthat the call has been retrieved from
Hold state

» CCEV_RETRIEVEREJ - indicates that the retrieve request was rejected by
the firmware or remote equipment

B Cautions

The cc_RetrieveCall( ) function can only be used when the call isin Hold state.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include <srllib.h>

#include <dtilib.h>

#i ncl ude <cclib. h>
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cc_RetrieveCall() retrieve a call from the Hold state

voi d mai n()
LINEDEV | dev;
CRN crn_buf = 0;
char *devnanme = "dti B1T1";

if ( cc_Qpen( &dev, devnane, 0) <0)
{ printf("Eror opening device: errno = %l\n", errno);
exit(1l);
printf("Wiiting for call\n");
if (cc_VaitCall(ldev, &rn_buf, NUL, -1, EV.SYNQ <0)
p{r ocdevfail (I dev);
}
if ( cc_AnswerCall(crn_buf, 0, EV.SYNO) < 0)
procdevfail (1 dev);

}

if ( cc_HoldCall(crn_ buf, EV.SYNO <0 )
procdevfail (1 dev);
}
if ( cc_RetrieveCall (crn_buf, EV.SYNO < 0)
procdevfail (1 dev);
}
/*.k Drop the call */
if ( cc_DropCall(crn_buf, NCRVAL_CLEARING EV.SYNO < 0)
procdevfail (1 dev);
}
if ( cc_ReleaseGall(crn_buf) <0)
procdevfail (1 dev);
}
/* Qose the device */

if (cc_dose( Idev) <0)
printf("Eror closing device, errno = %\n", errno);
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retrieve a call from the Hold state cc_RetrieveCall()

int procdevfail (LI NEDEV | dev)
{
int reason;
char *nsg;
reason = cc_CauseVal ue(l dev);
cc_Resul t Msg(| dev, reason, &nsg) ;
printf("reason = % - 9%\n", reason, nsQ);

M Errors

If the function returns avalue < 0 to indicate failure, use the cc_CauseValue( )
function to retrieve the reason code for the failure. The cc_ResultM sg( ) function

can be used to interpret the reason code. Error codes are defined in the files
ccerr.h, isdnerr.h, and isdncmd.h.

Error codes from the cc_RetrieveCall( ) function include the following:

Error Code Description

ERR_ISDN_LIB | E_ABORTED Task aborted by cc_Restart()
function.

ERR_ISDN_LIB |E_BADSTATE The cc_Restart() functionisin
progress.

ERR_ISDN_FW | ISDN_BADSTATE Cannot accept event in current
State.

ERR_ISDN_LIB|E_ISNULL_PTR Null pointer error

B See Also

e cc_HoldCall()
e cc_RetrieveAck()
e cc_RetrieveRe ()
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cc_RetrieveRej() reject a request to retrieve a held call

Name: int cc_RetrieveRej(crn, cause)

Inputs: CRNcrn « call reference number
int cause « standard ISDN Network cause/error
code

Returns: 0 on success
<0 onfailure
Includes: cclib.h
Category: Hold and Retrieve
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (Q.SIG only)

B Description

The cc_RetrieveRej( ) function allows the application to reject arequest to
retrieve aheld call from remote equipment. The call must be in Hold state and the
CCEV_RETRIEVECALL event must be received before this function is called.

Parameter Description
crn: The call reference number. Each call needs a CRN.
cause: A standard ISDN Network cause/error code is returned

indicating the reason the hold request was rejected. Possible
causes include TEMPORARY _FAILURE (Cause 41),
NETWORK_OUT_OF ORDER (Cause 38), and
NETWORK_CONGESTION (Cause 42). For acomplete list
of ISDN Network cause/error codes, see Section

7.2.2. Cause/Error Codes fromthe ISDN Network.

B Cautions

* Thecc_RetrieveRe () function can only be used after the call isin Hold
state and after the CCEV_RETRIEVECALL event isreceived.

e TheBRI protocols and the PRI Q.SIG protocol are the only protocols that
alow the rejection of theretrieval of acall in the Hold state. The
cc_RetrieveRej () function cannot be used in the PRI DPNSS protocol. If
used in unsupported protocols, the cc_RetrieveRe () function call will pass
but the retrieve from Hold request will not be rejected and the call will no
longer bein the Hold state.
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reject a request to retrieve a held call cc_RetrieveRej()

* Not al ISDN Network cause/error codes are universally supported across
switch types. Before using a particular cause code, compare its validity with
the appropriate switch vendor specifications.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include <srllib.h>

#i nclude <dtilib.h>

#i ncl ude <cclib. h>

mai n()

char *devnanme = “dti B1T1";
LI NEDEV | dev;

if ( cc_Qpen( & dev, devname, 0 ) <0)
{

printf("Eror opening device: errno = %l\n", errno);
exit(1l);

if ( sr_enbhd r( Idev, CCEV_HOLDCALL, Hol dCal I HdIr ) <0)
printf( "dtiEnable for HoldCallHllr failed: 9%\n",
ATDV_ERRVBAP( SRL.DEMICE ) );
return( 1);
if ( sr_enbhd r( |dev, CCEV_RETR EVECALL, RetrieveCallHIr ) < 0)
printf( "dtiEnable for RetrieveCallHilr failed: 9%\n",

ATDV_ERRVBAP( SRL.DEMICE ) );
return( 1);

while (1)

/* wait for network event */
Ssr_waitevt(-1);

}

cc_d ose(l dev);
}
/***************************************************/
/* HoldCal | Hil r - accept the hold call request */

[ RFER KKKk A kKK kK kKKK KK KKK KKK kKKK KRR KKK KK KA KKK KKk [

int Holdcal | Hllr( )
{
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cc_RetrieveRej() reject arequest to retrieve a held call

ORN crn_buf;

LINEDEV | dev = sr_getevtdev();

int len = sr_getevtlen();

void *ev_datap = sr_getevtdatap();

cc_Get CRN(&crn_buf, ev_datap);

if ( cc_HoldAck( crn_buf ) <0)
procdevfail (1 dev);
return( 0);

[ RF R KKKk kR Kk k kK k kK kk Kk kk kR kkkkkkkkk ok kkk Ak kkhkkkkkkk kK kkkk |

/* RetrieveCGallHdlr - Reject the retrieve call request */

/***********************************************************I
int RetrieveCal IHlIr( )

{
ORN crn_buf;
LINEDEV | dev = sr_getevtdev();
int len = sr_getevtlen();
void *ev_datap = sr_getevtdatap();

cc_Get CRN(&crn_buf, ev_datap);

if ( cc_RetrieveRej( crn_buf, TEMPCRARY FAILURE) <0)
procdevfail (1 dev);

return( 0);

int procdevfail (LI NEDEV | dev)
{
int reason;
char *nsg;
reason = cc_CauseVal ue(l dev);

cc_Resul t Msg(| dev, reason, &nsg) ;
printf("reason = % - 9%\n", reason, nsQ);

M Errors

If the function returns avalue < 0 to indicate failure, use the cc_CauseValue( )
function to retrieve the reason code for the failure. The cc_ResultM sg( ) function
can be used to interpret the reason code. Error codes are defined in the files
ccerr.h, isdnerr.h, and isdncmd.h.

Possible error codes from the cc_RetrieveRe () function include the following:

Error Code Description

ERR_ISDN_FW | ISDN_BADSTATE  Cannot accept event in current state.
ERR_ISDN_LIB |E_ISNULL_PTR Null pointer error
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reject a request to retrieve a held call cc_RetrieveRej()

B See Also

e cc_HoldCall()
e cc_RetrieveAck()
e cc_RetrieveCall()
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cc_SetBilling() sets the billing rate for

Name: int cc_SetBilling(crn, rate_type, ratep, mode)

Inputs: CRNcrn « call reference number
int rate_type * type of billing data
CC _RATE_U *ratep * pointer to call charge rate
unsigned long mode * asynchronous or synchronous

Returns: 0 on success

< 0onfailure

Includes: cclib.h
Category: Optiona call handling
Mode: asynchronous or synchronous
Technology: PRI (4ESSonly)

B Description

The cc_SetBilling( ) function setsthe billing rate for AT& T Vari-A-Bill services
associated with the particular call reference number, using cents as the unit. In
asynchronous mode, the cc_SetBilling( ) function must be used after either
CCEV_CONNECTED or CCEV_ANSWERED isreceived (in call state
Connected). In synchronous mode, cc_SetBilling( ) must be used after successful
completion of either cc MakeCall() or cc_Answer Call().

NOTE: Thisfunctionis specific to users of the AT& T Network's Vari-A-Bill
service the AT& T network. Check with the service provider to seeif this
service can be used.

Parameter  Description
crn; The call reference number. Each call needs a CRN.
rate type:  Thetype of billing data. Possible values are:
* ISDN_NEW_RATE - change to different per-minute rate
* ISDN_FLAT_RATE - changeto flat charge
* ISDN_PREM_CHANGE - add additional charge to the call
* ISDN_PREM_CREDIT - subtract charge from the call
ratep: Pointer to the billing rate of the current call. The billing rate
information is contained in the CC_RATE_U data structure. For a
description of this structure, see Section 6.1. CC_RATE_U.
mode: Specifies asynchronous (EV_ASY NC) or synchronous
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Vari-A-Bill services cc_SetBilling()

B Termination Events

CCEV_SETBILLING - indicates that the billing information for the call has
been acknowledged by the network. This event is returned only when the
AT&T Vari-A-Bill featureis used.

CCEV_TASKFAIL - indicates that a request/message was rejected by the
firmware. Typically, this event istriggered by an incorrect function call
during the call.

B Cautions

Thisfunction isavailable only on the AT& T network and only for the PRI
4ESS protocoal.

cc_SetBilling( ) may not function in all service-provider environments.
Check whether retrieving billing information is an option with the service
provider.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include “srllib.h"

#include “dtilib.h”

#include “cclib.h”

voi d nmai n()
LI NEDEV ~ devhdl =0;
OGN crn = 0;
char *devnane = “dti B1T1";
char dni s_buf [ OC_ADDRS| ZF] ;

CC RATE U rate;
if ( cc_Qpen(&devhdl, devnane, 0) < 0 )
{

printf(“Error opening device: errno = %\n”, errno);
exit(1);

}

printf(“Vaiting for call\n”);

if (cc_WaitCall(devhdl, &rn, NUL, -1, EV.SYNQ <0)
procdevf ai | (devhdl );

if ( cc_GetDNScrn, dnis_buf) <0)
callfail(crn);

if ( cc_AnswerCall(crn, 0, EV.SYNO <0)
callfail(crn);

/*
* using cc_SetBilling( ) to set the rate of the current call.
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cc_SetBilling() Vari-A-Bill services

* This function is used in conjunction with AT&T Vari-ABill
* service only.
* Do not use it in other protocol applications
*/

rate. ATT. cents = 99;

if (cc_SetBilling(crn, |SDN FLAT RATE, &ate, EV.SYNQ < O0)
callfail(crn);

if ( 6c_DopG1II(crn, NCRVAL_QLEARING EV_SYNQ) < 0)
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);

if ( cc_dose(devhdl) <0)
printf(“Eror closing device, errno = %l\n", errno);

int callfail (OGN crn)
{

LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);

}
int procdevfail (LI NEDEV handl e)
{

int reason;

char *nsg;

reason = cc_CauseVal ue(handl e) ;
cc_Resul t Mg(handl e, reason, &nsg);
printf(“reason = % - 9%\n", reason, nsg);

B Errors

If the function returns < 0 to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.

Possible error codes from the cc_SetBilling( ) function include the following:
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Vari-A-Bill services cc_SetBilling()

Error Code Description
ERR_ISDN_LIB | E_ISBADTS Bad time slot
ERR_ISDN_LIB | E_FB_UNAVAIL Flex billing unavailable
ERR_ISDN_LIB | E_ISBADIF Bad interface number
ERR_ISDN_LIB |E_ISBADCALLID Bad call identifier
ERR_ISDN_LIB | E_ISBADPAR Bad input parameter

NOTE: See Section 7.2.1. Cause/Error Codes fromthe ISDN Firmware for
information on firmware return codes that are specific to the
cc_SetBilling( ) function.

B See Also
e cc_SetParm()
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cc_SetCallingNum() sets the default calling party number

Name: int cc_SetCallingNum(linedev, callingnum)
Inputs: LINEDEV linedev * line device handle
char *callingnum + caling phone number string
Returns: 0 on success
<Oonfailure
Includes: cclib.h
Category: Optiona call handling
Mode: synchronous
Technology: BRI/SC; PRI (all protocols)

B Description

The cc_SetCallingNum( ) function sets the default calling party number (caller
ID) associated with the specific channel (line device) handle. The calling party
number is contained in aNULL terminated ASCI| string.

The calling party number may also be set in the cc_ MakeCall( ) function. When
the calling party number is specified in the MAKECALL_BLK structure, then the
cc_MakeCall( ) function uses the number in the structure for the current call.
Subsequent calls return to the default calling party number set by the
cc_SetCallingNum( ) function when the MAKECALL_BLK structure is not used.

Parameter Description

linedev: Theline device handle.
callingnum: The phone number of the calling party.

B Caution

This function is not supported for the BRI/2 board.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include “srllib.h”

#include “dtilib.h”

#i nclude “cclib. h”

voi d nai n()

218



sets the default calling party number cc_SetCallingNum()

LINEDEV ~ devhdl =0
(o2 crn = 0;
char *devnane = “dti B1T1";

if ( cc_Qpen(&devhdl, devnane, 0) < 0 )
{

printf(“Eror opening device: errno = %l\n", errno);
exit(1l);
/*
* ki ng cc_Set Cal I i ngNun{devhndl, “9933000") to

* set default calling party nunber
*/

if ( cc_SetCallingNun{devhdl, “9933000") < 0 )
procdevf ai | (devhdl ) ;

if ( cc_MakeCall (devhdl, &crn, "9933000", NUL, 30, EV.SYNO < 0)
procdevf ai | (devhdl ) ;

if ( 6c_DopCaII(crn, NCRVAL_QLEARING EV_SYNQ) < 0)
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);

if ( cc_dose(devhdl) <0)
printf(“Eror closing device, errno = %l\n", errno);

}
int callfail (OGN crn)
{

LI NEDEV | d;

cc_CRN\2Li neDev(crn, &d);
procdevfail (1d);

}
int procdevfail (LI NEDEV handl e)
{

int reason;

char *nsg;

reason = cc_CauseVal ue(handl e) ;
cc_Resul t Mg(handl e, reason, &nsg);
printf(“reason = % - 9%\n", reason, nsQ);

M Errors

If the function returns < 0 to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.
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cc_SetCallingNum() sets the default calling party number

Error codes from the cc_SetCallingNum( ) function include the following:

Error Code Description
ERR_ISDN_LIB | E_ISBADTS Bad time slot
ERR_ISDN_LIB | E_ISBADIF Bad interface number
B See Also

e cc_MakeCall()
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change the maintenance state of a specified B channel cc_SetChanState()

Name: int cc_SetChanState(linedev, chanstate, mode)

Inputs: LINEDEV linedev « line device handle
int chanstate * channel service state
unsigned long mode * synchronous or asynchronous
Returns: 0 on success
< Oonfailure

Includes: cclib.h
Category: Systemtools
Mode: synchronous or asynchronous
Technology: PRI (al protocols)

B Description

The cc_SetChanState( ) function is used to change the maintenance state of a
specified B channel. When power isfirst turned on, all channels are placed in the
IN_SERVICE state. However, in some protocols, the D channel may need to be
activated.

NOTE: Thisfeature may not be available in some countries.

Parameter Description
linedev: The line device handle of the B channel.
chanstate: The channel service state. Possible values for chanstate are:
* IN_SERVICE - Informs the board that the host is ready to receive
and send a message.

* MAINTENANCE - Informs the host that normal outgoing traffic
is not alowed. Only an incoming test call is permitted.

» OUT_OF_SERVICE - Informsthe board that the host is not ready
to receive or send a message. For some protocols, the firmware
will reject al incoming and outgoing requests.

mode: Specifies asynchronous (EV_ASYNC) or synchronous (EV_SYNC)
mode.

B Termination Events

* CCEV_SETCHANSTATE - indicates that the B channel has been placed in
the requested state.

221



cc_SetChanState() change the maintenance state of a specified B channel

e CCEV_TASKFAIL - indicates that a request/message was rejected by the
firmware. Typically, this event istriggered by an incorrect function call
during the call.

B Cautions

* Thecc_SetChanState( ) function should only be invoked in the Null state.
The Null state occurs immediately after acall to either the cc_Open( ) or
cc_ReleaseCall( ) function.

» Thecc_SetChanState( ) function affects only the link between the calling
process and the device. Other processes and devices are not affected.

* cc_SetChanState( ) isnot supported for E-1 ISDN or NTT PRI protocals, or
for any BRI protocols.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include “srllib.h”

#include “dtilib.h”

#i nclude “cclib.h”

voi d nai n()
LINEDEV  devhdl =0;
(62 crn = 0;
char *devnane = “dti B1T1";

if ( cc_Qpen(&evhdl, devnanme, 0) < 0)
{

printf(“Eror opening device: errno = %l\n", errno);
exit(l);

* using cc_Set ChanSt at e(devhdl, | N SERVI CE,

* EV_.SYNO to set B channel to “in service” state.
* Recommended for all supported protocols.

*/

if ( cc_SetChanState(devhdl, INSERUCE EV.SYNO) < 0)
procdevf ai | (devhdl ) ;

if ( cc_wWaitCall(devhdl, &rn, NUL, -1, EV.SYNO < 0)
procdevf ai | (devhdl);

if ( cc_AnswerCall(crn, 0, EV.SYNO < 0)
callfail(crn);
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change the maintenance state of a specified B channel cc_SetChanState()

/* Drop the call */
if ( cc_DropCall(crn, NORVAL_OAEARNG EV.SYNO < 0)
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);

/* Qose the device */
if ( cc_dose( devhdl ) <0)
printf(“Eror closing device, errno = %l\n", errno);

}
int callfail (OGN crn)
{

LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);
}

int procdevfail (LI NEDEV handl e)
{

int reason;

char *nsg;

reason = cc_CauseVal ue(handl e) ;
cc_Resul t Mg(handl e, reason, &nsg);
printf(“reason = % - 9%\n", reason, nsQ);

M Errors

If the function returns < O to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.

Error codes from the cc_SetChanState( ) function include the following:

Error Code Description
ERR_ISDN_LIB | E_ISBADTS Bad time slot
ERR_ISDN_LIB | E_ISBADIF Bad interface number
ERR_ISDN_LIB | E_ISBADPAR Bad input parameter
B See Also

e cc_WaitCall()
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cc_SetDChanCfg() sets the configuration of the Digital Subscriber Loop

Name: int cc_SetDChanCfg(boarddev, dchan_cfgptr)
Inputs: LINEDEV boarddev * line device handle of the D
channel board
DCHAN_CFG dchan_cfgptr  « pointer to DCHAN_CFG

structure
Returns: 0 on success
< O0onfailure
Includes: isdncmd.h
isdnlib.h

Category: Systemtools
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description

The cc_SetDChanCfg( ) function sets the configuration of the Digital Subscriber
Loop (DSL) for the D channel and causes the activation of linksif the switch type
specified isvalid. This function specifies the DSL-specific and logical Data Link-
specific parameters. These parametersinclude switch type, switch side (Network
or User) and terminal assignment (fixed Terminal Endpoint Identifier or auto-
initializing Terminal Endpoint Identifier). Each station interface is configured
separately, which allows different protocols to be run on different stations
simultaneously.

When the switch is operating as the User side in North American protocols, the
cc_SetDChanCfg( ) function is used to program the Service Profile Identifier
(SPID). The SPID must be transmitted and acknowledged by the switch (see the
cc_TermRegister Responseg( ) function for more information).

The cc_SetDChanCfg( ) function is also used to define Layer 3 timer values,
specify Layer 2 Access and set firmware features such as firmware-applied call
progress tones. For a complete listing of the values that can be specified using the
cc_SetDChanCfg( ) function, see Section 6.3. DCHAN_CFG.

NOTE: Although thisfunction is supported for BRI/2 and PRI protocols, it can
be used only to define Layer 3 timer values. All of the other valuesin the
DCHAN_CFG structure are applicable only to BRI/SC.
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Parameter Description

boarddev: The line device handle of the D channel board.

dchan_cfgptr:  The pointer to the D channel configuration (DCHAN_CFG)
block. See Section 6.3. DCHAN_CFG for adescription of
the DCHAN_CFG data structure and for possible field
values.

B Cautions

* Thecc_SetDChanCfg( ) function must be issued prior to any call control
commands.

e All components of the DCHAN_CFG structure that pertain to the
configuration must be set. There are no default values.

* Issuing asubseguent cc_SetDChanCfg( ) command reinitializes all layers of
the protocol stack. Asaresult, all existing calls for that particular D channel
arelost. The application receives CCEV_DISCONNECTED events for any
callsthat existed when the cc_SetDChanCfg( ) function was called. The
application should follow normal call teardown procedures after receiving the
CCEV_DISCONNECTED event.

B Example

#i nclude <windows.h> /* for Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include "srllib.h"

#include "dtilib.h"

#i ncl ude "cclib. h"

#i ncl ude “i sdncnd. h”

#i nclude “isdnlib.h”

/* dobal variables */

LI NEDEV boar ddev;

DCHAN CFG dchan_cfg;

main ()

{

dchan_cf g. | ayer 2_access = FULL_| SDN_STACK; /* full protocol */
dchan_cf g. sw tch_type = | SDN_BR _NTT; /* NIT switch */
dchan_cf g. sw tch_si de = USER SI CE /* User Termnal */
dchan_cf g. nunber _of _endpoi nts = 1; /* one terminal */

dchan_cf g. user . t ei _assi gnment Fi XED TH _TERMNAL; /* Fixed TH termnal */
dchan_cfg. user.fixed_tei _value = 23; /* TE assigned to termnal */
dchan_cfg.tnr.te. T303 = TMR DEFAULT; /* NOTE the val ues chosen are arbitrary. */

dchan_cfg.tnr.te. T304 = TMR DEFAULT;
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dchan_cfg.tnr.te. T305 = TMR DEFAULT;
dchan_cfg.tnr.te. T308 = TMR DEFAULT;
dchan_cfg.tnr.te. T310 = TMR DEFAULT;
dchan_cfg.tnr.te. T313 = TMR DEFAULT;
dchan_cfg.tnr.te. T318 = TMR DEFAULT;
dchan_cfg.tnr.te. T319 = TMR DEFAULT;

if (cc_Cpen(&boarddev, “briSl’, 0) != 0)

printf(“cc_open: error\n”);

if (cc_Set DChanCr g( boar ddev, &dchan_cfg) == 0)
printf(“Configuration is set\n");
el se

printf(“Configuration could not be set\n");

/*

* Wit for Link Activation confirnation

* After which call processing can be started.
*/

B Errors

If the function returns avalue < 0 to indicate failure, use the cc_CauseValue( )
function to retrieve the reason code for the failure. The cc_ResultM sg( ) function
can be used to interpret the reason code. Error codes are defined in the files
ccerr.h, isdnerr.h, and isdncmd.h.

Error codes from the cc_SetDChanCfg( ) function include the following:
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cc_SetDChanCfg()

Error Code

Description

ERR_ISDN_LIB | E_ISBADIF
ERR_ISDN_LIB | E_ISNOMEM
ISDN_INVALID_SWITCH_TYPE
ISDN_MISSING_FIXED_TEl

ISDN_MISSING_DN

ISDN_MISSING_SPID

B See Also
» cc_GetDLinkState()

Bad interface number
Cannot map or allocate memory
Switch type requested is not supported

Fixed Termina Endpoint Identifier
(TEI) value not provided for non-
initializing terminal

Directory number not specified for
terminal

Service Profile Identifier (SPID) not
provided for North American
Terminal
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Name: int cc_SetDLinkCfg(bdev, dlinkptr, dlinkcfgptr)
Inputs: LINEDEV bdev * device handle
DLINK *dlinkptr * pointer to datalink
information block
DLINK_CFG *dlinkcfgptr  « pointer to location of D
channel logical link
configuration block
Returns: 0 on success
<0Oonfailure
Includes: cclib.h
Category: Systemtools
Mode: synchronous
Technology: BRI/SC

B Description

The cc_SetDLinkCfg( ) function configures alogical link. This function
initializes the required firmware structures to allow the logical link to be used.

Parameter Description

bdev: Station device handle.

dlinkptr: Pointer to the data link information block. See Section
6.4. DLINK for adescription of the elements of this data
structure.

dlinkcfgptr:  Pointer to the buffer containing the datalink logical link
configuration block. See Section 6.5. DLINK_CFG for a
description of the elements of this data structure.

B Cautions

None

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>
#i ncl ude <errno. h>
#include "srllib.h"
#include "dtilib.h"
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#i nclude "cclib. h"
/* dobal variables */

LI NEDEV | dev; /* Board device handl e */

mai n()

DLINK dl i nk;
DLI NK_CFG cf g;

dlink.sapi = 0;
dlink.ces = 1;

cfg.tei = AUTO TH ;
cfg.state = DATA LI NK_UP,
cfg. protocol = DATA LI NK_PROTCOOL_(@31;

if ( cc_SetDLinkCrg(ldev, &llink, &fg) < 0) {

printf("error");
} else {

}
}

M Errors

If the function returns < 0 to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.

Error codes from the cc_SetDL inkCfg( ) function include the following:

Error Code Description

E BADDEV |ERR_ISDN_LIB Bad Device Descriptor
E_INVNDIINTERFACE | ERR_ISDN_LIB Invalid NDI Interface
E_INVNRB | ERR_ISDN_LIB Invalid NRB

B See Also

e cc_GeDLinkCfg()
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Name: int cc_SetDLinkState(bdev, diinkptr, state_buf)
Inputs: LINEDEV bdev * device handle
DLINK *dlinkptr < pointer to data link information block
int *state_buf * pointer to location of D channel state
Returns: 0 on success
<Oonfailure
Includes: cclib.h
Category: Systemtools
Mode: synchronous
Technology: BRI/SC; PRI (all protocols)

B Description

The cc_SetDLinkState( ) function asks the firmware to set the logical data link
state to support specific events in the application.

Upon successful completion of the cc_SetDL ink State( ) function, the request to
change the state of the logical link is accepted by the firmware. Subsequently,
when the logical datalink state changes, the unsolicited event
CCEV_D_CHAN_STATUSwill be received, indicating that the state has
changed.
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Parameter Description

bdev: Board device handle for PRI, station device handle for BRI.
dlinkptr: Pointer to the data link information block. See Section
6.4. DLINK for adescription of the elements of this data
structure.
state buf: Pointer to the buffer containing the requested data link state

value. Possible data link states are:

* DATA_LINK_UP - the firmware attempts to activate the
logical link if it is not already activated, and allows the
Network side to establish the logical link if requested.

*« DATA_LINK_DOWN - the firmware attempts to release the
logical link if it is currently established, and alows the
Network side to establish the logical link if requested.

* DATA_LINK_DISABLED - the firmware attemptsto release
thelogicd link if it is currently established. The firmware does
not alow the Network side to establish the logical link if
reguested.

B Cautions

*  There needsto be a sufficient amount of time between bring down the data
link layer and bringing it up. Thisis necessary to allow time for the network
side to release its resources and declare the data link down before the network
side tries to reestablish the connection.

» Although thecc_SetDLinkState( ) function can be used for PRI, itis
somewhat limited in scope. In PRI, after layer 2 is brought down
(DATA_LINK_DOWN state), the firmware will try to reestablish the link
after the timer expires.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include "srllib.h"

#include "dtilib.h"

#i nclude "cclib. h"

/* Qobal variables */
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LI NEDEV | dev;

mai n()

DLI NK dl i nk;
int state;

/* Establish the data link on SAPl 0, CES 1 */

dlink.sapi = 0;

dlink.ces = 0;

state = DATA LINK P,

i f(cc_SetDLinkState(ldev, &llink, &tate) < 0) {
printf(“error”);

} else {

}

M Errors

If the function returns < O to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.

Error codes from the cc_SetDL ink State( ) function include the following:

Error Code Description

E BADDEV |ERR_ISDN_LIB Bad Device Descriptor
E_INVNDIINTERFACE | ERR_ISDN_LIB Invalid NDI Interface
E_INVNRB | ERR_ISDN_LIB Invalid NRB

B See Also

 cc_GeDLinkState()
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sets the event mask cc_SetEvtMsk()

Name:
Inputs:

Returns:

Includes:
Category:
Mode:
Technology:

int cc_SetEvtMsk(linedev, mask, action)

LINEDEV linedev * line device handle

unsigned long mask * bitmask or events

int action * action to be taken on the mask bit
0 on success

< Oonfailure

cclib.h

System tools

synchronous

BRI/2; BRI/SC; PRI (all protocols)

B Description

The cc_SetEvtM sk( ) function sets the event mask associated with the specified
line device to support specific eventsin the application.

NOTE: |SDN does not support disabling GCEV_BLOCKED or
GCEV_UNBLOCKED inthe cc_SetEvtM sk( ) function

Parameter Description

linedev: The line device handle.

mask: The event to be enabled or disabled by setting the bitmask for
that event (see Table 24). Multiple transition events may be
enabled or disabled with one function call if the bitmask values
are bitwise OR’ ed.

action: Specifies whether to set, add, or subtract the mask bit(s) as
specified in the bitmask (see Table 25).

The possible bitmask values and the actions that they control are described in

Table 24 below.

Table 24. Bitmask Values
Bitmask Type Action Default
CCMSK_ALERT Receiving CCEV_ALERTING Enabled
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sets the event mask

Bitmask Type

Action

Default

CCMSK_CALLACK_SEND

Application sends first
response to SETUP
CCMSK_CALLPROC_SEND
message, either
CALL_SETUP_ACK or
CALL_PROCEEDING

Firmware sends
first response to
SETUP message

CCMSK_PROCEEDING

Receiving
CCEV_PROCEEDING

Enabled

CCMSK_PROGRESS

Receiving
CCEV_PROGRESSING

Enabled

CCMSK_SERVICE

Receiving CCEV_SERVICE.
When this event arrives, the
application should respond
with a status message using
cc_SndMsg( ). The firmware
will not automatically respond
to this message.

Not enabled

CCMSK_SERVICE_ACK

Receiving
CCEV_SETCHANSTATE.
When this event is masked,
cc_SetChanState( ) may be
blocked.

Not enabled

CCMSK_SETUP_ACK

Receiving
CCEV_SETUP_ACK

Not enabled

CCMSK_STATUS

Receiving CCEV_STATUS

Not enabled

CCMSK_STATUS_
ENQUIRY

Receiving CCEV_STATUS
ENQUIRY. When this event
arrives, the application should
respond with a status message
using cc_SndMsg( ). The
firmware will not auto respond
to this message.

Not enabled
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Bitmask Type Action Default

CCMSK_TMREXPEVENT Receiving the CCEV_TIMER Not enabled
event. This event is generated
when some timer expires at the
firmwarein Layer 3. Timer ID,
Call ID and the value of the
timer are returned.

The action parameter may either set or reset the mask bit(s) as specified in the
bitmask. Possible actions are shown in Table 25 below.

Table 25. Bitmask Actions

Action Description

CCACT_SETMSK: Enables notification of events specified in the bitmask
and disables notification of previously set events.

CCACT_ADDMSK: Enables notification of events specified in the bitmask
in addition to previously set events.

CCACT_SUBMSK: Disables notification of events specified in the
bitmask.

B Cautions

None

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include “srllib.h”

#include “dtilib.h”

#i nclude “cclib. h”

voi d nai n()

short devhdl; /* device handle for D channel */

if ( cc_Cpen(devhd,"dtiBl", 0) <0)
exit(1l);
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/*
* using cc_ Set BEvt Mk (devhdl , COVBK_PROGRESS
* | OOVBK_ALERT, OCACT_ADDVBK) to block the incomng | SDN
* message ALERTING and PROGRESSING Note that the devhdl is a
* board | evel device.
*/
if ( cc_SetEvtMsk (devhdl, COVBK PROGRESS | QOVBK_ALERT,
QCACT_ADDMVBK) < 0 )
procdevf ai | (devhdl ) ;

/* continue the program */

if ( cc_dose(devhdl) <0)
printf(“Eror closing device, errno = %l\n", errno);
procdevf ai | (devhdl);

}
int callfail (OGN crn)
{

LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);
}

int procdevfail (LI NEDEV handl e)
{

int reason;

char *nsg;

reason = cc_CauseVal ue(handl e) ;
cc_Resul t Mg(handl e, reason, &nsg);
printf(“reason = % - 9%\n", reason, nsg);

B Errors

If the function returns < 0 to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.

Error codes from the cc_SetEvtMask( ) function include the following:

Error Code Description
ERR_ISDN_LIB | E_ISBADIF Bad interface number
ERR_ISDN_LIB | E_ISBADPAR Bad input parameter
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B See Also

e cc_SetParm()
e cc_GeEvtMsk()
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cc_SetinfoElem()

sets additional information elements

Name:
Reference:

Inputs:
Returns:
Includes:
Category:

Mode:
Technology:

int cc_SetInfoElem(linedev, iep)
LINEDEV linedev * line device handle of the B channel

board

IE_BLK *iep « pointer to the information element
buffer

0 on success

<0onfailure

cclib.h

Optiona call handling

synchronous

BRI/2; BRI/SC; PRI (all protocols)

B Description

The cc_SetInfoElem() function sets additional information elements, allowing
the application to include application-specific ISDN information elements in the
next outbound message. This function is used for rapid deployment of an
application that “interworks’ with the network to take advantage of ISDN's
capabilities. A typical application is user-to-user information elementsin each

outgoing message.

NOTE: See Appendix C for descriptions of ISDN IEs that are specific to the
DPNSS protocol.

Parameter  Description

linedev: The B channel board line device handle.

iep: The starting address of the information element block (IE_BLK).
For a description of the IE_BLK data structure, see Section
6.6. IE_BLK. See the Example code for details.

B Cautions

e Thisfunction must be used immediately before calling a function that sends
an I1SDN message. The information elements specified by this function are
applicable only to the next outgoing ISDN message.

» Theline device handle in the parameter must be the same asthe one used in
the function call that sends the ISDN message.

e ThelE datalength must not exceed MAXLEN_IEDATA of 254 bytes.
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B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include “srllib.h"

#include “dtilib.h”

#i ncl ude “cclib. h”

typedef struct uui_type {
unsi gned char uui _id;
unsi gned char | engt h;
char data[ 128] ;
} USR_USR INFQ /* This structure conplies with GO TT Q931
USER USER informati on el enent standard */

int build_struui (USR USRI NFO *uui p, char *str)
{

uui p->uui _id = OX7E /* aATT W =/
strcpy(uui p->data, str);

uui p->l ength = strlen(uui p->data);

ret ur n(uui p- >l engt h+2) ;

}
voi d mai n()
LI NEDEV ~ devhdl =0
OGN crn = 0;
char *devnane = “dti B1T1";
IE BLK icp;

USR_USR | NFO uui ;
if ( cc_Qpen( &levhdl, devnane, 0) <0)
{

printf(“Error opening device: errno = %\n”, errno);
exit(1);

/*
* sing cc_SetInfoH en{)to include additional
* information el enents in the next | SDN nessage.
*/

icp.length = build struui (&uui, “Dialogic | SDN');
nencpy(icp.info_elemstr, &uui, icp.length);
if ( cc_SetlnfoH en{devhdl, & cp))

procdevf ai | (devhdl );

if ( cc_MakeGall (devhdl, &rn, "9933000", NULL, 30, EV.SYNO < 0)
procdevf ai | (devhdl );

/* Drop the cal | */
if (cc_DropGall(crn, NCRVAL OLEAR NG EV SYNO < 0)
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);

if ( cc_dose( devhdl ) <0)
printf(“Error closing device, errno = %\n”, errno);
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}

int callfail (OGN crn)

{
LI NECEV | d;

cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);
}

int procdevfail (LI NEDEV handl e)

int reason;

char *nsg;

reason = cc_CauseVal ue(handl e) ;

cc_Resul t Msg( handl e, r eason, &sQ) ;
printf(“reason = % - 9%\n", reason, nsg);

B Errors

If the function returns < O to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.

Error codes from the cc_SetInfoElem( ) function include the following:

Error Code Description

ERR_ISDN_LIB | E_ISBADPAR Bad input parameter
ERR_ISDN_LIB | E_ISNOINFOBUF Information buffer not ready

B See Also
e cc_SetParm()
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sets the minimum number of digits to be collected cc_SetMinDigits()

Name: int cc_SetMinDigits(linedev, mindigits)

Inputs: LINEDEV linedev * device handle
int mindigits * the minimum number of digitsto
be collected

Returns: 0 on success
< 0onfailure
Includes: cclib.h
Category: Optiona call handling
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description

The cc_SetMinDigits( ) function sets the minimum number of digitsto be
collected prior to receiving a CCEV_OFFERED event, in asynchronous mode, or
prior to executing the cc_WaitCall( ) function, in synchronous mode. For
example, if the minimum number of digitsis set to 10, the firmware will not
generate CCEV_OFFERED or the cc_WaitCall( ) function will not complete
until at least 10 digits are collected.

Parameter Description

linedev: The line device handle or, for applications using the call
waiting feature, the board device handle (BRI and Windows
only).

mindigits: Specifies the minimum number of digitsto be collected prior to

receiving a CCEV_OFFERED event (asynchronous) or prior to
executing the cc_ WaitCall( ) function (synchronous).

B Cautions

Using cc_SetMinDigits( ) on aboard device will overwrite any prior setting used
on an individual channel device belonging to that board.

B Example

NOTE: Seethe code sampleinthe cc_MakeCall() function description for an
example of how to usethe cc_SetMinDigits( ) function with the call
waiting feature (BRI and Windows only).
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#i ncl ude <w ndows. h> /* For
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include “srllib.h"

#include “dtilib.h”

#include “cclib.h”

Wndows applications only */

voi d mai n()
LINEDEV  devhdl =0;
RN crn = 0;
char *devnanme = “dti B1T1";
char dni s_buf [ CC_ADDRSI ZF] ;

if ( cc_Qpen( &levhdl, devnane, 0) <0)

printf(“Eror opening device: errno = %l\n", errno);

exit(l);

~
* ok ok ok ke
-~

using cc_SetMnD gits(linedev, nindigits) to set mni num
digits to be collected before termnating the WitCall ().
nly needed when overlap receiving i s needed.

if ( cc_SetMnDgits(linedev, mindigits) <0)

procdevf ai | (devhdl ) ;

if ( cc_wWaitCall(devhdl, &rn, NUL, -1, EV.SYNOQ < 0)

procdevf ai | (devhdl ) ;

printf(“Retrieving DN S\n")

,

if ( cc_GtDN S(crn,dnis_buf) <0)

callfail(crn);
el se

printf(“cc_GetDN S succeeded: 9%\n", dni s_buf);

if ( cc_AnswerCall(crn, O,
callfail(crn);

EV.SYNQ <0)

/* Voice process after this. */

/* Drop the call */

if ( cc_DropCall(crn, NCRVAL_CLEARING EV_SYNO < 0)

callfail(crn);

if ( cc_ReleaseCall(crn) <0)

callfail(crn);

/* dose the device */

if ( cc_Aose( devhdl ) <0)
printf(“Eror closing device, errno = %\n", errno);

}
int callfail (OGN crn)
{

LI NEDEV | d;

cc_CRN\2Li neDev(crn, & d);

procdevfail (1d);
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int procdevfail (LI NEDEV handl e)
{

int reason;

char *nsg;

reason = cc_CauseVal ue(handl e) ;

cc_Resul t Msg( handl e, r eason, &sQ) ;
printf(“reason = % - 9%\n", reason, nsQ);

M Errors

If the function returns avalue < 0 to indicate failure, use the cc_CauseValue( )
function to retrieve the reason code for the failure. The cc_ResultM sg( ) function
can be used to interpret the reason code. Error codes are defined in the files
ccerr.h, isdnerr.h, and isdnemd.h.

Error codes from the cc_SetMinDigits( ) function include the following:

Error Code Description

ERR_ISDN_LIB | E_ISBADIF Bad interface number
ERR_ISDN_LIB|E_ISBADTS  Badtimesiot

B See Also

e cc WaitCall()
e cc_MakeCall()
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cc_SetParm() sets the default channel parameters

Name: int cc_SetParm(linedev, parm_id, value)
Inputs: LINEDEV linedev * line device handle

int parm_id * parameter identifier

long value * parameter value
Returns: 0 on success

< Oonfailure

Includes: cclib.h
Category: Systemtools
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description

The cc_SetParm( ) function sets the default channel parameters of the line device.
The channel parameters are included in the call setup message to describe the
characteristics of the channel and tell the network the path for routing the call.

Parameter Description

linedev: The line device handle.

parm_id: The parameter identification. See Table 26 below for alist of
possible parameter ID definitions.

value: The address of the buffer where the default

parameters/information will be stored.
The following table describes the possible parameter ID definitions for the

cc_SetParm( ) function. The parameters are the same as those listed for the
cc_GetParm() function.
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cc_SetParm()

Table 26. cc_SetParm( ) Parameter ID Definitions
Define Description Possible return values
BC_XFER_CAP Bearer channel | BEAR_CAP_SPEECH - speech
information
transfer BEAR_CAP_UNREST DIG -
Capablllty unrestricted data
BEAR_REST _DIG - restricted data
BC_XFER_MODE Bearer channel | ISDN_ITM_CIRCUIT - circuit
Information switch
Transfer Mode
BC_XFER_RATE Bearer channel, | BEAR_RATE_64KBPS - 64Kbps
Information transfer rate
Transfer Rate
USRINFO_LAYERL Layer 1 ISDN_UIL1 CCITTV.110- CCITT
PROTOCOL protocol to use | standardized rate adaptation
on bearer
channel ISDN_UIL1_G711uLAW -

Recommendation G.117 u-Law

ISDN_UIL1 G711ALAW -
Recommendation G.117 a-Law

ISDN_UIL1 G721ADCPM -
Recommendation G.721 32 kbits/s
ADCPM and Recommendation |.460

ISDN_UIL1 G722G725 -
Recommendation G.722 and G.725 -
7kHz audio

ISDN_UIL1_H261 -
Recommendation H.261 - 384 kbits/s
video

ISDN_UIL1 NONCCITT - Non-
CCITT standardized rate adaptation

ISDN_UIL1 CCITTV120- CCITT
standardized rate adaptation VV.120

ISDN_UIL1 CCITTX31-CCITT
standardized rate adaptation X.31
HDLC
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sets the default channel parameters

Define

Description

Possiblereturn values

USR_RATE

User rateto use
on bearer
channel (layer
1rate)

ISDN_UR_EINI460 - determined by
E bitsin 1.460

ISDN_UR_56000 - 56 kbits, V.6
ISDN_UR_64000 - 64 kbits, X.1
ISDN_UR 134 - 1345 bits, X.1
ISDN_UR_12000 - 12 kbits, V.6

CALLED_NUM_TYPE

Called number
type

EN_BLOC NUMBER - number is
sent en-block (in whole, not overlap
sending)

INTL_NUMBER - international
number for international call. (Verify
availability with service provider.)

NAT_NUMBER - national number
for call within national numbering
plan (accepted by most networks)

LOC _NUMBER - subscriber number
for alocal call. (Verify availability
with service provider.)

OVERLAP_NUMBER - overlap
sending; number is not sent in whole
(not available on all networks)

CALLED_NUM_PLAN

Called number
plan

UNKNOWN_NUMB_PLAN -
unknown number plan

ISDN_NUMB_PLAN -
ISDN/telephony (E.164/E.163)
(accepted by most networks)

TELEPHONY_NUMB_PLAN -
telephony numbering plan

PRIVATE_NUMB_PLAN - private
numbering plan

CALLING_NUM_TYPE

Calling number
type

Same values as
CALLED NUM _TYPE
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sets the default channel parameters

cc_SetParm()

Define Description Possiblereturn values
CALLING _NUM_PLAN Calling number | Samevaluesas
plan CALLED_NUM_PLAN
CALLING_PRESENTATION | Calling PRESENTATION_ALLOWED -
presentation allows the display of the calling
indicator number at the remote end
CALLING_SCREENING Calling USER_PROVIDED - user provided,
screening not screened (passes through)
indicator field
RECEIVE_INFO_BUF Multiple |[E Any number in therange of 1 to
buffer; setsthe | MAX_RECEIVE_INFO_BUF
size of the )
buffer, that is, (The cc_SetPar m( ) function returns
the number of -1 (error) or O (success).)
messages that
can be stored
inthe
information
queue

B Cautions

None

B Example

# ncl ude <w ndows. h>
#i ncl ude <stdio. h>
#i ncl ude <errno. h>
#include “srllib.h”
#include “dtilib.h”
#i nclude “cclib. h”

voi d nai n()
LINEDEV  devhdl =0;
RN crn = 0;
char *devnane = “dti B1T1";
long val ue;

if ( cc_Qpen( &dlevhdl, devnane, 0) <0 )
{

/* For Wndows applications only */

printf(“Eror opening device: errno = %l\n", errno);

exit(l);
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cc_SetParm() sets the default channel parameters

/*
* using cc_ SetParn{devhdl, CALLED NUM TYPE, EN NAT_NUMBER
* to set the default value for “called party nunber type” to
* ‘enbl oc national’ type
*/
if ( cc_SetParn{devhdl, CALLED NOMTYPE, NAT_NUMBER < 0 )
procdevf ai | (devhdl ) ;
el se
printf(“Paraneter CALLED NUM TYPE has val ue: 0x%\n”, val ue);

if ( cc_WaitCall(devhdl, &rn, NULL, -1, EV.SYNO < 0)
procdevf ai | (devhdl ) ;

if ( cc_AnswerCall(crn, O, EV.SYNOQ <0)
callfail(crn);

/* Drop the call */
if ( cc_DopCall(crn, NORVAL_AEARNG EV.SYNO < 0)
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);

if ( cc_Aose( devhdl ) <0)
printf(“Eror closing device, errno = %l\n", errno);

}

int callfail (OGN crn)

{
LI NECEV | d;

cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);
}

int procdevfail (LI NEDEV handl e)

int reason;

char *nsg;

reason = cc_CauseVal ue(handl e) ;

cc_Resul t Msg( handl e, r eason, &sQ) ;
printf(“reason = % - 9%\n", reason, nsQ);

B Errors

If the function returns < 0 to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.

Error codes from the cc_SetParm( ) function include the following:
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sets the default channel parameters cc_SetParm()

Error Code Description
ERR_ISDN_LIB |E_ISBADTS Bad time slot
ERR_ISDN_LIB | E_ISBADIF Bad interface number

ERR_ISDN_LIB | E_ISBADPAR Bad input parameter

B See Also

e cc_GetParm()
e cc_SetParmEx()
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cc_SetParmEx()

set parameters requiring variable data to be passed

Name:
Inputs:

Returns:

Includes:
Category:
Mode:
Technology:

int cc_SetParmEx(linedev, parm_id, * parminfoptr)

LINEDEV linedev * line device handle

int parm_id * parameter identifier

PARM_INFO *parminfoptr e pointer to the PARM_INFO
block

0 on success

< 0onfailure

cclib.h

System tools

synchronous

BRI/2; BRI/SC; PRI (all protocols)

B Description

The cc_SetParmEXx( ) function is an extension of the cc_SetPar m() function that
allows the application to set parameters requiring variable data to be passed down
to the firmware, without reconfiguration. These parameters include the Service
Protocol Identifier (SPID) number, the directory number, and the subaddress of a
User-side line. The SPID must first be specified using the cc_SetDChanCfg( )
function and then can be changed using the cc_SetPar mEXx( ) function. The
directory number and subaddress, which are used to restrict incoming calls to
those whose parameters match the specified values, can be set and/or changed at
any time using the cc_SetPar mEx( ) function.
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set parameters requiring variable data to be passed cc_SetParmEx()

Parameter Description
linedev: The line device handle.
parm_id: The parameter identification. This function supportsall of the

parameters listed in Table 26 in the cc_SetParm( ) function
description. In addition, for BRI/SC only, the following
parameters are also supported:

* SPID_NUMBER - Service Protocol Identifier Number
(applicable to BRI North American Protocols only)

* SUBADDR_NUMBER - Subaddress Number (applicable to
BRI User Side switches only)

» DIRECTORY_NUMBER - Directory Number (applicable to
BRI User Side switches only)

The valuesfor parm_id are defined in cclib.h.

parminfoptr: A pointer to the PARM_INFO structure, which contains
variable data to set in the firmware on a call-by-call basis. For
a description of the PARM_INFO data structure, see
6.10. PARM_INFO.

B Cautions

* Inorder to usethe cc_SetPar mEx( ) function to change the SPID, the D
channel must first be configured as an initializing terminal using the
cc_SetDChanCfg( ) function.

*  When the link goes down, the last SPID negotiated with the network will be
the only SPID to be renegotiated when the link comes back up. This means
that both B channels will end up with the same renegotiated SPID. Use the
cc_SetParmEx( ) function to reset the SPIDs for the B channels.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#i ncl ude <string. h>

#include “srllib.h”

#include “dtilib.h”

#i nclude “cclib. h”

voi d nai n()
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cc_SetParmEx() set parameters requiring variable data to be passed

{
LINEDEV ldev = 0;
(o2 crn = 0;
char *devname = “bri SIT1”; /* device nane for BRI station 1 tineslot 1 */

PARM | NFO *par mi nf o; /* variable data to be set */
char *DN = “99330008080";

/.* open the | SDN board device */
if ( cc_Qpen( & dev, devhane, 0 ) <0)
{

printf(“Eror opening device: errno = %l\n", errno);
exit(1l);

/* initialize PARMIN-O structure */
parmnfo. parndatal en = strlen(DN);
strcpy (parmnfo.parndata, DN); /* directory nunber */

/* Specify the Drectory Nunber */
i f cc_SetParnEx(l dev, DI RECTGRY_NUMBER parninfo) < 0)

printf(“Error in cc_SetParniEx(): %l\n", cc_CauseVal ue(l dev);

/* initialize D channel wth cc_SetDthanCfg */

/* continue with call processing */

} /* end nain */
int callfail (OGN crn)
{

LI NEDEV | d;

cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);

}
int procdevfail (LI NEDEV handl e)
{
int reason;
char *nsg;
reason = cc_CauseVal ue(handl e) ;
cc_Resul t Msg( handl e, r eason, &sQ) ;
printf(“reason = % - 9%\n", reason, nsQ);
}
B Errors

If the function returns < 0 to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.
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set parameters requiring variable data to be passed cc_SetParmEx()

Error codes from the cc_SetParmEX( ) function include the following:

Error Code Description
ERR_ISDN_LIB | E_ISBADIF Bad interface number
ERR_ISDN_LIB|E_ISBADTS Bad time slot

ERR_ISDN_LIB | E_ISBADPAR Bad input parameter

B See Also

e cc_GetParmEx()
e cc_SetParm()
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cc_SetUsrAttr() sets the user attribute

Name: int cc_SetUsrAttr(linedev, usrattr)
Inputs: LINEDEV linedev « line device handle
long usrattr * user attribute information
Returns: 0 on success
< 0onfailure
Includes: cclib.h
Category: Systemtools
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI

B Description

The cc_SetUsrAttr () function sets the user attribute for aline device for later
retrieval. The user attribute value can be amemory pointer used to identify a
board and a channel on aboard. The value can also be a pointer to a user-defined
structure such as the current state or the active call reference number.

For example, the application can use the first two digits to identify aboard and the
last two digitsto identify a channel on aboard, with a‘0’ inserted between the
numbers to separate them. The number ‘12024’ would indicate the 24th channel
on board 12.

Parameter Description

linedev: The line device handle.

usrattr: The user-defined attribute. Applications can recall this number
by calling the cc_GetUsr Attr (') function.

B Cautions

None

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include “srllib.h"

#include “dtilib.h”

#include “cclib.h”
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sets the user attribute

cc_SetUsrAttr()

mai n()

}

int chan = 1;
char devnane[ 16] ;

if ( sr_enbhdl r( devhdl, OCEV_D SOCONNECTED, discCallHlr ) <0)
{

printf( “dtiEnable for D SCONNECT failed: 9%\n",
ATDV_ERRVBAP( SRL.DEMICE ) );
return( 1);

}

printf(devnane, " dti BLT%I", chan);
if ( cc_Qpen(&devhdl, devnane, 0) < 0 )

printf(“Eror opening device: errno = %l\n", errno);
exit(1l);

if ( cc_SetWsrAttr(devhdl, chan))
procdevf ai | (devhdl ) ;

while (1)
/* wait for network event */
sr_waitcvt(-1);

}
cc_A ose(devhdl);

[ RER KKk kA kR Kk kk kK k kK k kK kR kkkkkkkh Kk ok kkkkkkkkkkhkkkk |

/*

discCall Hllr - disconnect the active call */

[ RER KKKk K kR Kk k ok kK k kK k kK kR Kk Kk ok kkk Kk ok kkkkhkkkkkkkkkk |

int discGllHlr()

{

int devindx;
int dev;

int len;

voi d *dat ap;
QRN crn;

I ong chan;

dev = sr_getevtdev();
len = sr_getevtlen();
datap = sr_getevtdatap();

cc_Get CRN(&crn, datap);
if ( cc_GetWsrAttr(dev, &han))
procdevfail (dev);
el se
printf(“Call disconnected at chan %d\n”, chan);

if ( cc_DopCall(crn, NCRVAL_CLEARNG EV_ASYNO) < 0)
procdevfail (dev);

return( 0);
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cc_SetUsrAttr() sets the user attribute

int callfail (OGN crn)
{

LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);
}

int procdevfail (LI NEDEV handl e)
{

int reason;

char *nsg;

reason = cc_CauseVal ue(handl e) ;
cc_Resul t Mg(handl e, reason, &nsg);
printf(“"reason = 9% - 9%\n"", reason, nsQ);

M Errors

If the function returns < O to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.

Typically, a< 0 return code for the cc_SetUsr Attr () function indicates that the
function reference (the device handle) is not valid for the function call.

B See Also
e cc GetUsrAttr()
 cc Close()
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sends a frame to the data link layer cc_SndFrame()

Name: int cc_SndFrame(linedev, sndfrmptr)

Inputs: LINEDEV linedev * line device handle for the D
channel
L2 BLK *sndfrmptr * pointer to the transmit frame
buffer

Returns: 0 on success
< 0onfailure
Includes: cclib.h
Category: Datalink layer handling
Mode: synchronous
Technology: BRI/SC; PRI (excluding Q.SIG)

B Description

The cc_SndFrame( ) function sends a frame to the data link layer. When the data
link layer is successfully established, the application will receive a
CCEV_D_CHAN_STATUS event. If the datalink layer is not established before
the function is called, the function will be returned with avalue < 0 indicating
function failure.

NOTE: To enable Layer 2 access, set parameter number 24 to 01 in the firmware
parameter file. When Layer 2 accessis enabled, only the
cc_GetFrame( ) and cc_SndFrame( ) functions can be used (no calls
can be made).

Parameter Description

linedev: The line device handle for the D channel board.

sndfrmptr:  Pointer to the buffer containing the requested transmit frame.
The transmit frame is stored in the L2_BLK data structure. For
adescription of the structure, see Section 6.7. L2 BLK. Seethe
Example code for details.

M Cautions

e Thedatalink layer must be successfully established before the
cc_SndFrame( ) functionis called.

e Thisfunction is not supported for the BRI/2 board.
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cc_SndFrame() sends a frame to the data link layer

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include “srllib.h"

#include “dtilib.h”

#i ncl ude “cclib. h”

/* Qobal variables */

typedef long int (*EVIHDLRTYP)( );

voi d | ni t SndFrameB k (L2_BLK *I2_bl k_ptr)
{

12_blk_ptr ->length = 13; /* 13 bytes of data */
12_blk_ptr -> data [0] = Ox08; /* Protocol discrimnator */

12 blk_ptr -> data [1] = 0x02; /* CRNlength - 2 bytes */

12 blk_ptr -> data [2] = 0x03; /* ORN = 8003 */

12 blk_ptr -> data [3] = 0x80;

12 blk_ptr -> data [4] = Ox6e; /* nsg type = NOTIFY */

/* The first IE */

12 blk_ptr -> data [5] = 0x27; /* 1E type = 27 (NOTI FY) */
12_blk_ptr -> data [6] = 0x01; /* The I ength of NOTIFY */
12_blk_ptr -> data [7] = OxFL; /* Notify indication */

/* The second | E */

12_blk_ptr -> data [8] = 0x76; /* IE type = 76 (REDIRECTION */
12_blk_ptr -> data [9] = 0x03; /* length of redirection */

12 blk_ptr -> data [10] = OxO1; /* unknown type and E164 plan */
12 blk_ptr -> data [11] = Ox03; /* network provides presentation */
12 blk_ptr -> data [12] = Ox8D, /* reason = transfer */

}
int evt_hdlr( )
int |dev = sr_getevtdev( );
unsi gned | ong *ev_datap = (unsigned |ong *)sr_getevtdatap( );
int len = sr_getevtlen( );
int rc =0;
L2 _BLK | 2_bl k;
InitSndFraneB k (& 2 _blk); /* prepare for the message */
if ((rc = cc_SndFrane(ldev, &2 blk) ) ! =0)
printf(“Error in cc_SndFrane, rc = %\n”, rc);

el se
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sends a frame to the data link layer cc_SndFrame()

M Errors

If the function returns avalue < 0 to indicate failure, use the cc_CauseValue( )
function to retrieve the reason code for the failure. The cc_ResultM sg( ) function
can be used to interpret the reason code. Error codes are defined in the files
ccerr.h, isdnerr.h, and isdnemd.h.

Error codes from the cc_SndFrame( ) function include the following:

Error Code Description

ERR_ISDN_LIB|E_ISBADIF Bad interface number

ERR_ISDN_LIB|E_ISNOMEM Cannot map or allocate memory
B See Also

* cc_GetFrame()
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cc_SndMsg() sends a non-Call State related ISDN message to the network

Name: int cc_SndMsg(crn, msg_type, sndmsgptr)

Inputs: CRNcrn « call reference number
int msg_type * ISDN message type
IE_BLK *sndmsgptr  « pointer to the information element
(IE) block

Returns: 0 on success
< 0onfailure
Includes: cclib.h
Category: Optiond call handling
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description

The cc_SndM sg( ) function sends anon-Call State related |SDN message to the
network over the D channel, while acall exists. The datais sent transparently over
the D channel datalink using the LAPD (Layer 2) protocol.

For BRI, the cc_SndM sg( ) function is used to invoke supplemental services, such
as Called/Calling Party Identification, Call Transfer, and Message Waiting. The
services are invoked by sending Facility Messages or Notify Messages (see

Table 27) to the switch. Upon receipt of the message, the network may return a
NOTIFY messageto the user. The NOTIFY messages can be retrieved by calling
the cc_GetCalllnfo() function. For more information on invoking supplemental
services, see Appendix D.

NOTE: The message must be sent over achannel that has a call reference number
assigned to it.

Parameter Description

crn: The call reference number. Each call needs avalid CRN.

msg_type: Specifies one of the ISDN message typeslisted in Table 27
below. The values for msg_type are defined in cclib.h.
Descriptions of the message types for DPNSS are provided in
Appendix C.

sndmsgptr:  Pointsto the buffer (IE_BLK) that contains the information
element(s) to be sent in the message. For a description of the
data structure used to send the |Es, see Section 6.6. |IE_BLK.
See the Example code below for details.

260



sends a non-Call State related ISDN message to the network

cc_SndMsg()

Table 27. ISDN Message Types for cc_SndMsg()

All Protocols
SndMsg_Congestion
SndMsg_Facility
SndMsg_FacilityAck
SndMsg_FacilityRej
SndMsg_Information
SndMsg_Notify
SndMsg_Status
SndMsg_StatusEnquiry
SndMsg_UsrInformation

Custom BRI 5ESS only
SndMsg_Drop
SndMsg_DropAck
SndMsg_DropRej
SndMsg_Redirect

DPNSSonly
SndMsg_Divert
SndMsg_Intrude
SndMsg_NSlI
SndMsg_Transfer
SndMsg_Transit

B Cautions

None

B Example

# ncl ude <w ndows. h>
#i ncl ude <stdio. h>
#i ncl ude <errno. h>
#include “srllib.h”
#include “dtilib.h”
#include “cclib. h”

/* FUNCTI CN PROTOTYPES */
voi d | nit SndMsgBl k() ;

/* For Wndows applications only */

/* fills in the information el ement to send */

voi d nai n()
LINEDEV  devhdl =0;
RN crn = 0;
char *devnanme = “dti B1T1";
ie_blk; /* Info el embl ock pointer for SndMsg() */

IE BLK

/* open the I'SDN |ine device */
if ( cc_Qpen(&devhdl, devnane, 0) < 0 )

printf(“Eror opening device: errno = %l\n", errno);

exit(1l);
}

/* wait for the incomng call */
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cc_SndMsg() sends a non-Call State related ISDN message to the network

if ( cc_WitCall(devhdl, &rn, NULL, -1, EV.SYNOQ < 0)
procdevf ai | (devhdl ) ;

/* answer the call */
if ( cc_AnswerCall(crn, 0, EV.SYNO < 0)
callfail(crn);

/*initialize the SndMbg Bl ock to send */
I ni t SndvsgBl k(& e_bl k) ;

/* send | NFCRVATION | E data */
if ( cc_SndMsg(crn, SndMsg_Information, & e blk) == -1>{ <0)
callfail(crn);

}

/* drop the call */

if ( cc_DropCall(crn, NCRVAL_CLEARING EV_SYNO <0 )
callfail(crn);

/* rel ease the CRN */
if ( cc_ReleaseCall(crn) <0)
callfail(crn);

/* close the line device */
if ( cc_Aose(devhdl) <0)
printf(“Eror closing device, errno = %l\n", errno);
} /* end of main */
int callfail (OGN crn)
{
LI NEDEV | d;

cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);

}
int procdevfail (LI NEDEV handl e)
{
int reason;
char *nsg;
reason = cc_CauseVal ue(handl e) ;
cc_Resul t Msg( handl e, r eason, &sQ) ;
printf(“reason = % - 9%\n", reason, nsQ);
}
voi d InitSndvsgB k (1 E BLK * 1E BLK PTR
{
IE BLK PTR > length = 10; /* 10 bytes of data */
|E BLK PTR > data[ 0] = 0x28; /* DI SPLAY |E (0x28) */
IE BLK PTR > data[1] = 0x08; /* IElength: 8 bytes */
| E BLK PTR > data[ 2] = 0x46;
| E BLK PTR > data[ 3] = 0x52;
|E BLK PTR > data[ 4] = Ox2E
| E BLK PTR > data[ 5] = 0x20;
| E_ BLK PTR > data[ 6] = 0x30;
|E BLK PTR > data[ 7] = Ox2E
| E BLK PTR > data[ 8] = 0x32;
| E_ BLK PTR > data[ 9] = 0x30;
}
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sends a non-Call State related ISDN message to the network  cc_SndMsg()

M Errors

If the function returns avalue < 0 to indicate failure, use the cc_CauseValue( )
function to retrieve the reason code for the failure. The cc_ResultM sg( ) function
can be used to interpret the reason code. Error codes are defined in the files
ccerr.h, isdnerr.h, and isdnemd.h.

Possible error codes from the cc_SndM sg( ) function include the following:

Error Code Description
ERR_ISDN_LIB | E_ISBADIF Bad interface number
ERR ISDN_LIB |E_BADSTATE  Bad state
ERR_ISDN_LIB | E_ISBADTS Bad time slot

B See Also

* cc_GeCalllnfo()
* cc_GetSiginfo()
e cc_SndNonCallMsg()
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cc_SndNoncCallMsg() sends a non-call related ISDN message

Name:

Inputs:

Returns:

Includes:
Category:
Mode:
Technology:

int cc_SndNonCallMsg(boarddev, crn_type, msg_type,

sndmsgptr)

LINEDEV boarddev * board device

int crn_type * ISDN call reference
number type

int msg_type « |SDN message type

NONCRN_BLK *sndmsgptr  « pointer to the message
block containing non-call
related ISDN message
data

0 on success

<0Oonfailure

cclib.h

Optional call handling

synchronous

BRI/2; BRI/SC; PRI (all protocols)

B Description

The cc_SndNonCallM sg( ) function sends a non-call related ISDN message to
the network over the D channel. The cc_SndNonCallM sg( ) function specifies the
ISDN CRN type as either:

* GLOBAL CRN - pertaining to al calls or channels on atrunk
* NULL CRN - not related to any particular call

Unlike the cc_SndM sg( ) function, the cc_SndNonCallM sg( ) function does not
require acall reference number (CRN) to transmit the outgoing message.
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sends a non-call related ISDN message cc_SndNoncCallMsg()

Parameter Description

boarddev: The board device handle.
crn_type: Specifies one of the following ISDN CRN types:
« GLOBAL_CRN

* NULL_CRN
msg_type: Specifies one of the following ISDN message types:
* SndMsg_Facility * SndMsg_Notify
* SndMsg_FacilityACK * SndMsg_ServiceACK
* SndMsg_FacilityREJ » SndMsg_Status
* SndMsg_Information » SndMsg_StatusEnquiry

The values for msg_type are defined in cclib.h.

sndmsgptr:  Pointer to the NONCRN_BLK data structure that contains the
information related to the GLOBAL or NULL CRN event. For a
description of the data structure, see Section
6.9. NONCRN_BLK. See the Example code below for details.

B Cautions

Some IEs may require a Call Reference Vaue (CRV) to be part of the contents.
The Call Reference, in this case, must be the Call Reference value assigned by the
network, not the Call Reference Number (CRN) that is assigned by Dialogic and
retrieved using the cc_GetCRN( ) function. It is up to the application to correctly
format and order the | Es. Refer to the ISDN Recommendation Q.931 or the switch
specification of the application's ISDN protocol for the relevant CCITT format.
See the Example code for details.

B Example
/* This Exanpl e uses data specific to a 5ESS (non-Euro | SDN) switch */

# ncl ude <w ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>
#i ncl ude <errno. h>
#include "srllib.h"
#include "dtilib.h"
#i ncl ude "cclib. h"

voi d nai n()
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cc_SndNoncCallMsg() sends a non-call related ISDN message

{
LI NEDEV devhdl =0
char *devnane = "briS1"; /* device nane for BR board 1 station 1 */

NONCRN_BLK ie_blk; /* 1E block to transmt customdata */

/.* open the | SDN board device */
if ( cc_Qpen( &devhdl, devnane, 0) <0)
{

printf("Eror opening device: errno = %l\n", errno);
exit(1l);

/* Initialize the values to transmt. For this exanple, the |SDN | NFCRVATI ON nessage
will be transmtted with a Keypad |E

*/
i e_bl k- >sapi 0; /* Call Control SAPI */
i e_bl k->ces 1; /* Aways one for Wser side */
i e_bl k->l ength 3; /* 3 bytes of data */

i e_bl k->dat a[ 0]
i e_bl k->dat a[ 1]
i e_bl k->dat a[ 2]

Ox2c; /* IE 1D = Keypad */
0x01; /* Length =1 */
0x35; /* Keypad value = 0x35 (digit 5) */

/* send the specified NULL/ Dunmy CRN | SDN | NFCRVATI CN message */
if ( cc_SndNonCal | Msg(devhdl, NULL_CRN, SndMsg_| nf ormati on, (NONCRN BLK *)& e_bl k) < 0
procdevf ai | (devhdl ) ;

/* continue with call processing */

} /* end nain */

int procdevfail (LI NEDEV handl e)
{

int reason;

char *nsg;

reason = cc_CauseVal ue(handl e) ;

cc_Resul t Msg( handl e, r eason, &sQ) ;
printf("reason = % - 9%\n", reason, nsQ);

B Errors

If the function returns avalue < 0 to indicate failure, use the cc_CauseValue( )
function to retrieve the reason code for the failure. The cc_ResultM sg( ) function
can be used to interpret the reason code. Error codes are defined in the files
ccerr.h, isdnerr.h, and isdncmd.h.

Possible error codes from the cc_SndNonCallM sg( ) function include the
following:
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Error Code Description
ERR_ISDN_LIB | E_ISBADIF Bad interface number
ERR ISDN_LIB|E BADSTATE  Bad state
ERR_ISDN_LIB | E_ISBADTS Bad time slot

B See Also

e cc_GetNonCalMsg()
« cc_SndMsg()
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Name: int cc_StartTrace(boarddev, FileName)
Inputs: LINEDEV boarddev < board device handle controlling

the D channel
char *FileName « file name for the trace
Returns: 0 on success
< Oonfailure

Includes: cclib.h
Category: Systemtools
Mode: synchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description

The cc_StartTrace( ) function instructs the firmware to start the capture of all D
channel information into a specified log file. The firmware traces the D channel
communications between the Dialogic board and the network, places the resultsin
the shared RAM, and opens afile under the FileName parameter. The results are
then placed in the specified file, which is stored on the Dialogic board.

The cc_StartTrace( ) function allows the application to trace ISDN messages on
the specified D channel. The saved trace file isinterpreted off line by the isdtrace
utility program supplied with the release package. (For more on the isdtrace utility
program, see Section 8.5.2. ISDTRACE Utility.) The trace continues until
cc_StopTrace( ) isissued. Complete information on the trace is not available until
thecc_StopTrace( ) function is executed.

Parameter  Description

boarddev:  The board device handle of the ISDN span that contains the D
channel.

FileName:  Thefile namefor the trace.

B Cautions
*  Thedevice handle must use the line device handle for the D channel board.
e Inorder to process trace information, a board-level handle must be used.

»  Only one board may be traced at atime.
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cc_StartTrace()

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include “srllib.h"

#include “dtilib.h”

#i ncl ude “cclib. h”

voi d mai n()
LINEDEV  brddevhdl; /* device handl e for D channel */
LI NEDEV ~ devhdl =0;
OGN crn = 0;

char *devnane = “dtiBl";

it ( cc_Qpen(brddevhdl, devnane, 0 ) <0)
exit(1);

if ( cc_Qpen( &evhdl, devnane, 0) <0)

printf(“Error opening device: errno = %\n”, errno);
exit(1);

}

/*

using cc_StartTrace() to begin

the trace function and save it on file “istrace.log”.
Note that the brddevhdl is a board |evel device.

*/

if ( cc_StartTrace(brddevhdl, “istrace.log”) <0 )
procdevf ai | (brddevhdl ) ;

if (cc_VaitCall(devhdl, &rn, NULL, -1, EV.SYNQ <0)
procdevf ai | (devhdl );

if ( cc_AnswerCall(crn, 0, EV.SYNO <0)
callfail(crn);

/* Drop the cal | */
if (cc_DropGall(crn, NCRVAL OLEAR NG EV SYNO < 0)
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);
/ *
using cc_StopTrace() to stop
the trace function and close the file.
Note that the brddevhdl is a board |evel device.
*
/
if ( cc_StopTrace(brddevhdl) < 0)
procdevf ai | (brddevhdl ) ;

/* dose the device */
if ( cc_dose( devhdl ) <0)
printf(“Error closing device, errno = %\n”, errno);
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if ( cc_dose(brddevhdl) < 0)
printf(“Error closing device, errno = %l\n", errno);

}
int callfail (OGN crn)
{

LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);
}

int procdevfail (LI NEDEV handl e)
{

int reason;

char *nsg;

reason = cc_CauseVal ue(handl e) ;

cc_Resul t Msg( handl e, r eason, &sQ) ;
printf(“reason = % - 9%\n", reason, nsQ);

B Errors

If the function returns < O to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.

Error codes from the cc_StartTrace( ) function include the following:

Error Code Description

ERR_ISDN_LIB |E_ISTNACT  Traceinformation isnot/is already activated
ERR_ISDN_LIB | E_ISBADIF Bad interface number

B See Also
e cc_StopTrace()
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Name:
Inputs:

Returns:

Includes:
Category:
Mode:
Technology:

int cc_StopTone(devHdl, mode)

int devHdl « channel device handle

int mode * asynchronous/synchronous
0 on success

<0 onfailure

cclib.h

Global Tone Generation

asynchronous/synchronous

BRI/SC

B Description

The cc_StopTone( ) function forces the termination of atone that is currently
playing on a channel. The function forces a channel that isin the playing state to
becomeidle. Running the cc_StopTone( ) function asynchronously initiates the
function without affecting processes on other channels. Running this function
synchronously within a process does not block other processing, allowing other
processes to continue to be serviced.

The cc_StopTone( ) function allows the application to stop the playing of user-
defined tones only. This command cannot be used to stop the playing of the
firmware-applied call progresstones. The firmware-applied call progress tones
and user-defined tones operate independently, except that when the firmwareis
playing a call progress tone, the application may not play a user-defined tone on
the same channel at the same time.

Parameter Description

devHdI: Specifies the channel device handle that was obtained when
the channel was opened using cc_Open( ).

mode: Specifies whether to run the function asynchronously

(EV_ASYNC) or synchronously (EV_SYNC).

B Termination Events

 CCEV_STOPTONE - indicates that the tone was successfully stopped and
the channel was returned to the idle state.

» CCEV_STOPTONEFAIL - indicatesthat the request to stop atone and return
the channel to the idle state failed.
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Use the SRL Event Management functions to handle the termination event.

B Cautions

* If an /O function terminates due to another reason before the cc_StopTone( )
function isissued, the reason for termination will not indicate that
cc_StopTone( ) was called.

* Inasynchronous mode, if the application tries to stop atone that is already
stopped, the CCEV_STOPTONEFAIL termination event will be received.
Using the cc_ResultM sg( ) function will retrieve the error code
ERR_TONESTOP.

* Insynchronous mode, if the application triesto stop atone that is already
stopped, the function will fail. Using the cc_ResultM sg() function will
retrieve the error code ERR_TONESTOP.

*  Whencaling cc_StopToneg( ) from asigna handler, the mode parameter
must be set to EV_ASYNC.

»  Thisfunction is not supported for the BRI/2 board or PRI protocols.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#include <srllib.h>

#i ncl ude <dxxxlib. h>

#i ncl ude <cclib. h>

nai n()
t onePar m TonePar m
DV_TPT tpt;
int devHdll ;
/*

* (pen the Voi ce Channel Device and Enabl e a Handl er
*/

if (( cc_Qpen(&devHdl, "briS1T1", 0) ) <0) {
printf( "Error opening device : errno < %l\n”, errno );
exit( 1);

}
ToneParmfreql = 330;
ToneParmfreg2 = 460;
TonePar m anpl = -10;
TonePar m anp2 = -10;
TonePar m t oneOnl = 400;
ToneParmtonedfl = O;
ToneParmduration = -1;

tpt.tp_type = |1 O ECT,
tpt.tp_termo = DX MAXTI ME
tpt.tp_length = 6000;
tpt.tp_flags = TF_MAXTI ME
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/*
* Play a Tone withits
* Frequencyl = 330, Frequency2 = 460
* Anplitude at -10dB for both
* Duration of infinity
* This is a Panasonic Local Dial Tone.

*

*/

if (cc_PlayTone( devHdl, &ToneParm & pt, EV.SYNC) == -1 ){
printf( "Unable to Play the Tone\n" );
printf( "Lasterror = %l Er Mg = %\n",
cc_CauseVal ue( devHdl ), cc_Resul t Msg( devHdl ) );
cc_d ose( devHdl);
exit( 1);

/* Force the channel idle. The I/Ofunction that the channel is

* executing will be termi nated.

* In the asynchronous node, cc_StopTone() returns i medi ately,
* without waiting for the channel to go idle.
*/
i f

( cc_StopTone(devHdl, EV_ASYNQ == -1) {
/* process error */
}
}

M Errors

If the function returns < 0 to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.

Error codes from the cc_StopTone( ) function include the following:

Error Code Description

ERR_TONEINVALIDMSG Invalid message type

ERR_TONEBUSY Busy executing previous command

ERR_TONECP System error with CP

ERR_TONEDSP System error with DSP

ERR_TONECHANNELID Invalid channel ID

ERR_TONESTOP Tone has already stopped playing on this
channel
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B See Also
e cc_PlayToneg()
e cc_ToneRedefing()
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Name: int cc_StopTrace(boarddev)

Inputs: LINEDEV boarddev * board device handle
Returns: 0 on success
< Oonfailure

Includes: cclib.h
Category: System control
Mode: asynchronous
Technology: BRI/2; BRI/SC; PRI (al protocols)

B Description

The cc_StopTrace( ) function stops the trace that was started using the
cc_StartTrace( ) function, discards the trace information, and closes the file.

Parameter Description

boarddev: The line device handle of the D channel board.
B Cautions

None

B Example

#i ncl ude <windows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include “srllib.h”

#include “dtilib.h”

#i nclude “cclib. h”

voi d nai n()
LINEDEV  brddevhdl; /* device handl e for D channel */
LINEDEV  devhdl =0;
(o2 crn = 0;

char *devnane = “dtiBl";

if ( cc_pen(brddevhdl , devnane, 0) < 0)
exit(l);

if ( cc_Qpen( &levhdl, devnane, 0) <0)
{

printf(“Eror opening device: errno = %l\n", errno);
exit(l);
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stops the trace

}

}
/*
using cc_StartTrace() to begin

the trace function and save it on file “istrace.log”.
Note that the brddevhdl is a board |evel device.

*/

if ( cc_StartTrace(brddevhdl,”istrace.log”) <0)
procdevf ai | (brddevhdl ) ;

printf(“Waiting for call\n”);

if ( cc_WitCall(devhdl, &rn, NUL, -1, EV.SYNOQ < 0)

procdevf ai | (devhdl ) ;

if ( cc_AnswerCall(crn, 0, EV.SYNO) < 0)
callfail(crn);

/* Drop the call */

if ( cc_DropCall(crn, NCRVAL_CLEARING EV_SYNO < 0)

callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);
/*
using cc_StopTrace() to stop
the trace function and close the file.

Note that the brddevhdl is a board |evel device.

*

/

if ( cc_StopTrace(brddevhdl) < 0)
procdevf ai | (brddevhdl ) ;

/* dose the device */
if ( cc_Aose( devhdl ) <0)

printf(“Eror closing device, errno = %l\n", errno);

if ( cc_Aose(brddevhdl) <0)

printf(“Error closing device, errno = %l\n", errno);

int callfail (OGN crn)
{

}

LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);

int procdevfail (LI NEDEV handl e)
{

int reason;

char *nsg;

reason = cc_CauseVal ue(handl e) ;

cc_Resul t Msg( handl e, r eason, &1sQ) ;
printf(“reason = % - 9%\n", reason, nsQ);
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B Errors
If the function returns < O to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be

used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.

Error codes from the cc_StopTrace( ) function include the following:

Error Code Description

ERR_ISDN_LIB|E_ISTNACT  Traceinformation isnot/is already activated
ERR_ISDN_LIB | E_ISBADIF Bad interface number

B See Also
e cc_StartTrace()
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Name: int cc_TermRegisterResponse(linedev, data blk_ptr)
Inputs: LINEDEV linedev * board device handle
TERM_BLK data blk_ptr  « pointer to the termina
initialization block datato be
sent to the firmware
Returns: 0 on success
<0onfalure
Includes: isdncmd.h
Category: Systemtools
Mode: asynchronous
Technology: BRI/SC

B Description

The cc_TermRegister Response( ) function sends a response for
CCEV_TERM_REGISTER events. The application, when used as the Network
side, receives this event as notification of a TE registration request. On receiving
the CCEV_TERM_REGISTER event, the application evaluates the Service
Profile Interface ID (SPID) received and either rejects or accepts the registration
request. The application then conveysits result to the network using the
cc_TermRegister Response( ) function to send either the
CCEV_RCVTERMREG_ACK event, if the request is accepted, or the
CCEV_RCVTERMREG_NACK event, if therequest is rejected. If the request is
accepted, the terminal isthen fully initialized.

Refer to the Call Scenariosin Appendix A for the sequence of events and function
callsrequired for BRI North American terminal initialization. For additional
information, refer to the North American BRI Terminal Initialization with
Dialogic Products application note; the note can be downloaded from the
Application Notes section of the Dialogic FirstCall Info Server website:

http: //support.dialogic.com

Parameter Description

linedev: The line device handle of the D channel Board.

data blk_ptr:  Pointer to the datablock TERM_BLK to be sent to the
firmware. For a description of the TERM_BLK structure, see
Section 6.12. TERM_BLK.

278



sends aresponse for CCEV_TERM_REGISTER cc_TermRegisterResponse()

The data associated with the terminal initialization events can be retrieved using
sr_getevtdatap( ) and casting the value to data types associated with the received
event. The types of data structures that are used to cast the event-associated data
are provided in Table 28 below.

Table 28. Terminal Initialization Events and Data Structures

Event Type of Data Structure

CCEV_TERM_REGISTER SPID_BLK
(See Section 6.11. SPID_BLK for a
description of this structure.)

CCEV_RCVTERMREG_ACK USPID_BLK
(See Section 6.15. USPID_BLK for a
description of this structure.)

CCEV_RCVTERMREG_NACK | TERM_NACK_BLK
(See Section 6.13. TERM_NACK_BLK for
adescription of this structure.)

NOTE: The North American terminal initialization events all occur on a board
level device, not a channel device. The handlers for these events must be
registered on the board level device. Refer to the Voice Software
Reference — Standard Runtime Library for information on the
sr_enblhdlr () function.

B Cautions

* Thecc_TermRegister Response( ) function applies only to BRI North
American terminal protocols used as Network side.

e Thisfunction is not supported for the BRI/2 board.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include “srllib.h"

#include “dtilib.h”

#include “cclib.h”

/* Qobal variables */
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LI NEDEV | buf;

DCHAN OFG dchan_cf g;

main ()

{
dchan_cf g. | ayer 2_access = FULL_I SDN _STAXK; /* full protocol */
dchan_cfg. swi tch_type = ISDN BR _N 1; /* N1 switch */
dchan_cf g. sw tch_si de = NETWRK_SI CE; /* Network Terminal */
dchan_cf g. nunber _of _endpoints = 1; /* one ternmnal */

dchan_cf g. user . t ei _assi gnnent Fi XED TH _TERMNAL; /* Fixed TH termnal */
dchan_cfg. user.fixed_tei _value = 23; /* TH assigned to termnal */
dchan_cfg.tnr.te. T303 = TMR DEFAULT; /* NOTE the val ues chosen are arbitrary. */

dchan_cfg.tnr.te. T304 = TMR DEFAULT;
dchan_cfg.tnr.te. T305 = TMR DEFAULT;
dchan_cfg.tnr.te. T308 = TMR DEFAULT;
dchan_cfg.tnr.te. T310 = TMR DEFAULT;
dchan_cfg.tnr.te. T313 = TMR DEFAULT;
dchan_cfg.tnr.te. T318 = TMR DEFAULT;
dchan_cfg.tnr.te. T319 = TMR DEFAULT;

if (cc_Qpen(& buf, briSi, 0) !'= SUCCESS)

printf(“cc_open: error\n”);

if (cc_SetDChanC g(l buf, &dchan_cfg) == SUGCESS)
printf(“Configuration is set\n");
el se

printf(“Configuration could not be set\n");

I* Initialize SR */

}* enabl e ternRegi sterHdlr() to handler the CCEV_TERM REA STER event */
if ( sr_enbhd r( devhdl, OCCEV_TERM REQ STER ternRegisterHllr ) <0)

printf( "Handl er enable for OCEV_TERM REQ STER event failed: 9%\n",
ATDV_ERRVBGP( | buf ) );

return( 1);

/*
Wit for Link Activation confirnation
After which call processing can be started.
*/

ér_wai tevt(-1)
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[ RER KRk ko k ok Kk ok k ok ok ok kK k ok k kR k kK kk ok k Rk ok ok kkkk ko k ok ok ok ok [

/* ternRegi sterHlr - Term Regi ster Handl er */
/***********************************************I
int ternRegisterHir( )
{

int devindx;

int dev = sr_getevtdev();

int len = sr_getevtlen();

voi d *datap = sr_getevtdatap();

char *nmessage;

int dchstate;

int x, vy;

TERM BLK ternB k;

SPI D BLK *spi dB k;

/* Extract the event data associated with the CCEV_TERM RSTER

* Event. Note that the data in the event data pointer is directlast
* to type SPPID BLK in order to extract the SPI D nunber, PI,

* and CES val ues.

*/
spi dB k = (SPID BLK *) dat ap;
printf("SPID %", spidB k->SPID);
ternBl k. data_| i nk. sapi = spi dBl k->dat a_| i nk. sapi ;
ternB k.data_|link.ces = spidB k->data_|ink.ces;
/=
* at this point, the application reads the SPI D val ue and det nes
* whether or not the value of the SPIDis valid for a designated sce.
* If the SPIDis valid, then the application will send a Pl VE
* acknow edgenent (1SDN.CK). Qherw se a negative acknow edgenent
* (ISDNERRR) is sent. This exanpl e shows PC8 Tl VE acknow edgenent .
*
*/

/* if sending a positive acknow edgenent, the set ack type = | SDN (K */
ternBl k. ack_type = |1 SDN CK;
ternBl k. ack_i nfo. uspi d. usid = OxA
ternBl k. ack_info.uspid.tid = OxO;
ternBl k. ack_info.uspid.interpreter = 1;

/* send out the TERM NAL REQ STRATI ON acknow edgenent */
if (cc_TernRegi ster Response(dtidev, &ernB k) != 0)
printf("TermReg Ack Error\n");
el se printf("TernRegi st er Response successful\n");

M Errors

If the function returns avalue < 0 to indicate failure, use the cc_CauseValue( )
function to retrieve the reason code for the failure. The cc_ResultM sg( ) function
can be used to interpret the reason code. Error codes are defined in the files
ccerr.h, isdnerr.h, and isdncmd.h.

Error codes from the cc_TermRegister Responseg( ) function include the
following:
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Error Code Description

ERR_ISDN_LIB | E_ISBADIF Bad interface number
ERR_ISDN_LIB |E_ISNOMEM Cannot map or allocate memory

B See Also
e cC_SetEvtMsk()
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Name: int cc_ToneRedefine(devHdl, sigType, pToneParm, mode)

Inputs: LINEDEV devHdl * line device handle
unsigned char sigType  Tone Signa Type
toneParm *pToneParm * pointer to Tone Parameter

structure
int mode * asynchronous/synchronous
Returns: 0 on success
<0onfailure

Includes: cclib.h
Category: Global Tone Generation
Mode: asynchronous/synchronous
Technology: BRI/SC

B Description

The cc_ToneRedefing( ) function redefines a call progresstone’s attributes in the
tone templ ate table. The tone template table resides in the firmware and is used
during call establishment. The template contains common call progress tone types
and is preset to default values at initialization (see Table 29. Tone Template
Table). The current template has atotal of eight entries, of which only four are
defined. The other four are reserved for future use.

The cc_ToneRedefine( ) function allows the existing tone template to be
redefined, but not the functional meanings of the call progress tones.

Parameter Description

devHdI: Specifies the valid channel device handle obtained when the
channel was opened using cc_Open( ). Each channel has an
internal tone template.

sigType: Indicates the type of call progress tone, such asdial tone, busy
tone, ringback, etc. Note that each sigType hasits own
meaning and cannot be changed, for example, sigType 0x01
aways means adial tone.

pToneParm:  Pointer to the tone parameter structure. For a description of the
toneParm data structure, see Section 6.14. ToneParm.

mode: Specifies whether to run this function asynchronously or
synchronoudly. Set to either EV_ASYNC or EV_SYNC.
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The following table shows the tone template table that resides in the firmware.

Table 29. Tone Template Table

Sig Mean- | Default values (in ms)

Type | ing
dura- | freq | amp | freq | amp |tone |tone | no | no
tion 1 1 2 2 Onl | Offl | use | use
0x01 | Did -1 350 |-14 |[440 |-14 -1 0 na | nla
tone
0x02 | Busy -1 480 | -14 | 620 |-14 500 | 500 |n/a |n/a
tone
0x03 | Re -1 480 | -14 |620 |-14 300 | 200 |n/a |n/a
order
0x04 | Ring- | -1 440 | -14 | 480 |-14 2000 | 4000 | nfa | n/a

back

0x05 | future
use

0x06 | future
use

0x07 | future
use

0x08 | future
use

The default call progress tones are Dial Tone and Ringback Tone; however the
Busy Tone or Reorder Tone will be played instead if the application provides the
CCITT compatible SIGNAL |E by sending either the SETUP_ACK or
ALERTING message (see the cc_SetlnfoElem( ) function description for
information on setting the SIGNAL IE). The SIGNAL |E must be programmed
according to the ITU specifications. The firmware will correlate the specified
signal, in the SIGNAL IE, with the appropriate sigT ype from the template table.
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B Termination Events
* CCEV_TONEREDEFINE - indicates that the tone was successfully redefined
e CCEV_TONEREDEFINEFAIL - indicates that the function failed

Use the SRL Event Management functions to handle the termination event.

B Cautions

This function is not supported for the BRI/2 board or for PRI protocols.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#i ncl ude <cclib. h>

#include <srllib.h>

#i ncl ude <dxxxlib. h>

nai n()
unsi gned short si gType = 0x01;
int devHdl ;
t oneParm ToneParm
/ *

* (pen the Voice Channel Device and Enabl e a Handl er
*
/
if (( cc_Qpen(&devHdl, "briS1T1", 0) ) <0) {
printf( "Eror opening device : errno < %l\n”, errno );

exit( 1);
ToneParmfreql = 330;
ToneParmfreg2 = 460;

ToneParm anpl = -10;
ToneParm anp2 = - 10;
ToneParmt oneCnl = 400;
ToneParmtoneCifl = 0O;
ToneParmduration = -1;

/*
* Redefine a dial tone to the internal tenplate.
* This tenpl ate has Frequencyl = 330,
* Frequency2 = 460, anplitude at -10dB for
* both frequencies and duration of infinity

* This is a Panasonic Local Dal Tone.

*/
cc_ToneRedef i ne(devHdl, sigType, &ToneParm EV_SYNC);
/*

* Continue Processing

*

*
*
*/
/*
* dose the opened Voi ce Channel Device
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*
/
if ( cc_dose( devhdl ) '=0) {
printf( "Eror closing devicd, errno= %\n", errno );

/* Termnate the Program*/
exit( 0);

The following example illustrates how to override the default tone that is played
with an outgoing message. The example shows how the application uses the
ALERTING message to direct the firmware to play the Busy tone instead of the
default Ringback tone.

#i ncl ude <windows.h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#i ncl ude <cclib. h>

#include <srllib.h>

#i ncl ude <dxxxlib. h>

mai n()
LI NEDEV boar dDevHdl , tsDevHdl ;
DCHAN OFG dchan_cf g;
| E_ BLK ie_buf;
/*
* (pen the BRI Station Device
*/

if ( ( cc_Qpen(&boardbevHdl, "briSl", 0) ) <0) {
printf( "Error opening board device : errno < %l\n”", errno );
exit( 1);

/*
* (pen the BRI Channel Device
*/

if (( cc_Qpen(&sDevHdl, "briSiT1", 0) ) <0) {
printf("Eror opening tineslot device : errno < %l\n”,errno);

exit( 1);
/*
* Configure the BR station.
*/
dchan_cf g. | ayer 2_access = FULL_I SDN _STAXK;
dchan_cfg. swi tch_type = |SDNBR _N 1,
dchan_cf g. swi tch_si de = NETWRK_SI CE;

dchan_cf g. nunber _of _endpoi nts = 1;

dchan_cfg. feature_control A = DEFALLT_POM TON\E |
/* Vént firnware to apply tones */
HOST_OONTROLLED _RELEASE;

* App. controls when B channel is fully rel eased. */

/*

* Qontinue Processing

*

*

*/

Wse cc_SetInfoH en() to specify the SIGNAL | E,

that is to be sent with the

Aerting nessage. Firnware will provide the tone,
corresponding to what is in the

SIANAL |E providing it is available in the tone tenpl ate

* ok ok k% ok
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* table.

*/

ie_buf.length = 3;

i e_buf . dat a[ 0] 0x34; /* Signal 1EID*/

i e_buf . dat a[ 1] 0x01; /* Length of data in Signal IE */

i e_buf . dat a 2] 0x04; /* Q931 definition for Busy Tone On
signal val ue */

if (cc_SetInfoHen( tsDevHll, & e_buf) < 0) {
printf( "Error setting |E data : errno < %\n", errno );
exit( 1);

if (cc_AcceptCall( tsDevHdl, 0, EV.ASYNQ < 0) {
printf( "Error sending Alerting message : errno < %\n”,
errno );
exit( 1);

/* Aerting message will generate a Busy tone, rather than a
R ngback tone. */

Gonti nue Processing

*/
/*
* Qose the opened tineslot Device
*/
if ( cc_dose( tsDevhdl ) '=0) {
printf( "Error closing devicd, errno= %l\n", errno );
}*
* dose the opened board Device
*/
if ( cc_dose( boardDevhdl ) !'=0) {
printf( "Error closing devicd, errno= %l\n", errno );

/* Termnate the Program*/
exit( 0);

B Errors

If the function returns < 0 to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdncmd.h.

Error codes from the cc_ToneRedefing( ) function include the following:

Error Code Description

ERR_TONEINVALIDMSG Invalid message type
ERR_TONESIGNALTYPE Invalid signa type
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ERR_TONEFREQ1
ERR_TONEFREQ2
ERR_TONEAMP1
ERR_TONEAMP2
ERR_TONEON1
ERR_TONEOFF1
ERR_DURATION

B See Also
e cc_PlayToneg()
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Invalid value specified in parameter freq 1
Invalid value specified in parameter freq 2
Invalid value specified in parameter ampl
Invalid value specified in parameter amp2
Invalid value specified in parameter toneOnl
Invalid value specified in parameter toneOff1
Invalid value specified in parameter duration
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Name:

Inputs:

Returns:

Includes:
Category:
Mode:
Technology:

int cc_WaitCall(linedev, crnptr, waitcall_blkp, timeout,

mode)

LINEDEV linedev * device handle

CRN *crnptr * pointer to call
reference number

WAITCALL_BLK *waitcall_blkp « for future use

int timeout » amount of timeto
wait for calls

unsigned long mode * synchronous or
asynchronous

0 on success

< Oonfailure

cclib.h

Call control

synchronous or asynchronous
BRI/2; BRI/SC; PRI (all protocols)

B Description

The cc_WaitCall( ) function sets up conditions for processing an incoming call.
This function al so sets up the buffer location where the incoming call’s
information is stored and unblocks the time slot to allow for notification of other

incoming calls

Parameter Description

linedev: Theline device handle or, for the call waiting feature, the
board device handle (BRI and Windows only). When a board
deviceis specified, al subsequent CCEV_OFFERED events
will be for that board device.

crnptr: Pointer to where the call reference number will be stored.
(The crnptr parameter is used in synchronous mode only.)

waitcall_blkp:  For future use. Set to NULL.

timeout: The time, in seconds, that the application will wait for the call.
If the timeout is 0, avalue < 0 will return unless the incoming
call is pending. The timeout parameter is used in synchronous
mode only.

mode: Specifies asynchronous (EV_ASYNC) or synchronous
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Parameter Description

(EV_SYNC) mode.

When and how the cc_ WaitCall( ) function isissued depends on whether the
function is called in synchronous or asynchronous mode.

In synchronous mode, the cc_WaitCall( ) function cannot be stopped until
timeout expiresor until cc_Restart( ) is called from another process. The
parameter crnptr will be assigned when cc_WaitCall( ) isterminated by the
event CCEV_OFFERED. If the cc_WaitCall( ) function fails, the call (and the
call reference number) will be released automatically.

When cc_WaitCall( ) is called in asynchronous mode, cc_ReleaseCall( ) will not
block the incoming call notification. The application needs to issue
cc_WaitCall(') only once per line device. However, if cc_Restart( ) is called, the
application must reissue cc_WaitCall( ).

The call reference parameter (crnptr) is not used in the cc_WaitCall( ) function
in asynchronous mode. The application must retrieve the call reference number by
using the cc_GetCRN( ) function when the call notification event,
CCEV_OFFERED, isreceived.

B Termination Events

* CCEV_OFFERED - indicates that the setup message has been received by the
application.

* CCEV_TASKFAIL - indicates that a request/message was rejected by the
firmware. The application can use cc_Restart( ) after the event is received to
reset the channel.

B Cautions
e Call Waiting Feature (BRI and Windows only):

* Thecc_WaitCall( ) function must be used in asynchronous mode to
support the call waiting feature.

* A board device must be specified in linedev to allow the application to
receive incoming waiting calls.
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e Toreceive incoming waiting calls, applications using the NTT protocol
must use the cc_SetInfoElem( ') function to override the default Channel
ID IE content. This ensuresthat the application complies with the NTT
protocol specification requiring the first reply to the SETUP message to
specify the B channel on which the call will proceed.

»  The application should aways release the call reference number after the
termination of a connection by calling cc_ReleaseCall( ). Failureto do so
may cause memory alocation errors.

* Inasynchronous mode, the CRN will not be available until an incoming call
has arrived. In synchronous mode, the CRN will not be available until the
cc_WaitCall( ') function completes successfully.

*  Thestructures crnptr and waitcall_blkp should be globally allocated.

B Example

#i ncl ude <wi ndows. h> /* For Wndows applications only */
#i ncl ude <stdio. h>

#i ncl ude <errno. h>

#include “srllib.h"

#include “dtilib.h”

#include “cclib.h”

voi d nmai n()
LI NEDEV  devhdl =0
RN crn = 0;
char *devnane = “dti B1T1";

if ( cc_Qpen( &evhdl, devnane, 0) <0)

printf(“Error opening device: errno = %\n”, errno);
exit(1);
}

printf(“Waiting for call\n");
if ( cc_WaitCall(devhdl, &rn, NUL, -1, EV.SYNO < 0)
procdevf ai | (devhdl );

if ( cc_AnswerCall(crn, 0, EV.SYNO <0)
callfail(crn);

/* Drop the call */
if ( cc_DropCall(crn, NORVAL_QLEARING EV_SYNO) < 0)
callfail(crn);

if ( cc_ReleaseCall(crn) <0)
callfail(crn);
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if ( cc_dose( devhdl ) <0)
printf(“Eror closing device, errno = %l\n", errno);

}
int callfail (OGN crn)
{

LI NEDEV | d;
cc_CRN\2Li neDev(crn, & d);
procdevfail (1d);
}

int procdevfail (LI NEDEV handl e)
{

int reason;

char *nsg;

reason = cc_CauseVal ue(handl e) ;

cc_Resul t Msg( handl e, r eason, &sQ) ;
printf(“reason = % - 9%\n", reason, nsQ);

M Errors

If the function returns < O to indicate failure, use the cc_CauseValue( ) function
to retrieve the reason code for the failure. The cc_ResultM sg( ) function can be
used to interpret the reason code. Error codes are defined in the files ccerr.h,
isdnerr.h, and isdnemd.h.

Error codes from the cc_WaitCall( ) function include the following:

Error Code Description
ERR_ISDN_LIB | E_ISBADPAR Bad input parameter
ERR_ISDN_LIB |E_ISBADTS Bad time slot
ERR_ISDN_LIB | E_ISBADIF Bad interface number

ERR_ISDN_LIB |E_ISBADCRN Bad call reference number
ERR_ISDN_LIB | E_ISNULLPTR Null pointer error

B See Also

e cc DropCall()
 cc_MakeCall()
e cc_ReleaseCall()
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The data structures used by selected ISDN functions are described in this chapter.
These structures are used to control the operation of functions and to return
information. The data structures defined include:

- CC_RATE U

e channel_id

« DCHAN_CFG
e DLINK

« DLINK_CFG
« IEBLK

« L2BLK

* MAKECALL_BLK
*  NONCRN_BLK
*  PARM_INFO

« SPID BLK

e TERM_BLK

«  TERM_NACK_BLK
* ToneParm

« USPID BLK

e USRINFO_ELEM

e  WAITCALL_BLK

The data structure definition is followed by atable providing a detailed

description of the fields in the data structure. These fields are listed in the
sequence in which they are defined in the data structure.
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6.1. CC_RATE_U

The CC_RATE_U data structure contains billing rate information for Vari-A-Bill
services, which is set by thecc_SetBilling( ) function. The current structure,
defined for AT&T only, is shown below:

typedef union {
struct ATT {long cents}

} OCRATE U
Table 30. CC_RATE_U Field Descriptions

Field Description

ATT The billing rate for the current call.

6.2. channel_id

The channel_id structure is used within the MAKECALL_BLK structure to
specify the channel indicator and the channel indicator mode for the call waiting
feature. The channel indicator specifies the Channel resource preference
(NO_BCHAN, ANY_BCHAN, DCHAN_IND, or a specific B-Channel number).
Toinitiate awaiting call, the channel indicator must be set to NO_BCHAN. The
channel indicator mode (PREFERRED or EXCLUSIVE) should be selected if aB
channel is specified.

NOTE: The channel indicator and the channel indicator mode are only used if a
board device handle is specified in the function call. If aline device
handle is specified, these indicators will be ignored.

The structure is defined as follows:

struct {
byt e channel ;
byt e channel _node;
short rfu;

} channel _id;

294




6. Data Structure Reference

Table 31. channel_id Descriptions and Values

Field Description Values
channel Specifies the channel to NO_BCHAN —No B channel
be used.
ANY_BCHAN —Any
B channel
DCHAN_IND — Non circuit
switched
channel mode Specifies the channel PREFERRED — B channel
mode to be used for the preferred
B channel, if aB channel
is specified in the channel | EXCLUSIVE ~ B channel
field. exclusive
rfu Reserved for future use Not used

6.3. DCHAN_CFG

The DCHAN_CFG data structure contains D-channel configuration block
information. The D-channel configuration block sets the configuration of the
Digital Subscriber Loop (DSL) for BRI applications. The D-channel is configured
using the cc_SetDChanCfg( ) function.

The structure is defined as follows:

typedef struct {
byte
byte
byte
byte
byte
byte
byte
byte
struct {

byt e
byt e
uni on {
struct {
byt e
byt e

| ayer 2_access; /*
swi tch_type; /*
swi tch_si de; 1*
nunber _of _endpoi nts; /*

feature_control A /*
feature_control B 1*

rfu_l; 1*
rfu_2; 1*
tei _assi gnnent; /*
fixed_tei_val ue; /*
auto_init_flag; /*
SPI O MAX_SPI D Sl ZF] ; /*

Layer 2 or full stack */
Layer 3 swtch type */
Network or UWser side */

# of logical data links */
Firnware feature mask A */
Firnware feature nmask B */
Reserved for future use */
Reserved for future use */

Auto assignnent or Fixed TE terminal */
TEH value if Fixed TH terminal */

Auto initializing termor not */
SPID for termnal,

NULL
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termnated string. */
byte rfu_1;
byte rfu_2;
} no_am /* North America */
} protocol _specific;
} user;
#define RFU GONT 8 /* # of reserve for future use bytes */
byte rfu[ RFU CONT] ;

uni on {
struct {
| ong T302;
| ong T303;
| ong T304;
| ong T305;
| ong T306;
| ong T308;
| ong T309;
| ong T310;
| ong T312;
| ong T322;
}ont;
struct {
| ong T303;
| ong T304;
| ong T305;
| ong T308;
| ong T310;
| ong T312;
| ong T313;
| ong T318;
| ong T319;
}ote;
}otnm;

} DOHAN CFG *DCOHAN CFG PTR

The possible values for the DCHAN_CFG structure are listed below. All
components of the DCHAN_CFG structure that pertain to the configuration must
be set. There are no default values.

NOTE: The T3xx valuesfor defining the Layer 3 timer can be used for BRI/2,
BRI/SC and PRI protocols. All of the other values in the structure are
applicable only to BRI/SC.
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Table 32. DCHAN_CFG Field Descriptions and Values

Type Description Values
#define LAYER 2_ONLY 0
layer2_access Boolean value used | yqef i ne FULL_I SDN_STACK 1
to configure the . -7
DSL for direct layer Where:
2accessorforfull | .| AVER 2 ONLY = ISDN access at
stack access. -
layer 2
(If LAYER_2_ONLY isselected, no
other parameters are required)
* FULL_ISDN_STACK = ISDN access
at L3 call control
switch_type Basic rate protocol typfg\l ?n,\f,ﬂ$ D SWTCHE0X80,

(switch type) for
DSL. Multiple run-
time selectable
switch types are
available.

| SON BR _5ESS,

|§|
3

* ISDN_BRI_5ESS= ATT 5ESS BRI

* ISDN_BRI_DMS100 = Northern
Telecom DM S100 BRI

* ISDN_BRI_NTT = Japanese INS-Net
64 BRI

« ISDN_BRI_NET3 = Eurol SDN BRI
« ISDN_BRI_NI1 = National ISDN 1
« ISDN_BRI_NI2 = National ISDN 2
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Type Description Values
switch_side Boolean vaue sdef i ne S 0
defining whether the ine USER
DSL should be #def i ne NETWIRK_S| DE 1
configured as the Where:
Network side (NT) _ .
or the User side ¢ USER _SIDE = User side of ISDN
(TE). protocol
« NETWORK _SIDE = Network side of
ISDN protocol
number_of _ Number of logical 1to MAX_DLINK, where MAX_DLINK is
endpoints datalinksto be currently set to 8. Thisfield only has

supported.

significance when configuring the DSL as
the NETWORK side.
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Type

Description

Values

feature_control A

Firmware feature
control field A. This
isabit mask field
for setting features
in the firmware.

The following defines are used to configure
the firmware features. The lowest two bits
provide a combination of four possible
settings for the TONE feature.

#def i ne NO_POM TONE 0x00
#def i ne ULAW POM TONE 0x01
#def i ne ALAW POM TONE 0x02
#def i ne DEFAULT_PCOM TONE 0x03
#def i ne SEND NG COMPLETE_ATTACH 0x04
#def i ne USER PERST_L2_ACT 0x08

#def i ne HOST_OONTROLLED RELEASE  0x10
Where:
* NO_PCM_TONE = Disable firmware

from providing tones and set default
encoding according to switch type

ULAW_PCM_TONE = Provide tones and
use ULAW encoding for B channel tones

ALAW_PCM_TONE = Provide tones
and use ALAW encoding for B channel
tones

DEFAULT_PCM_TONE = Provide tones
and use default encoding for B channel
tones according to the switch type setting

SENDING_COMPLETE_ATTACH =
Add Sending Complete |E to SETUP

message

USER _PERST L2 ACT = Persistent L2
activation on User side

HOST_CONTROLLED_RELEASE =
Delay RELEASE reply until host issues
cc_ReleaseCall()

feature_controlB

Firmware feature
control field. Thisis
abit mask field for
setting featuresin
the firmware.

Currently not used.
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Type Description Values
rfu_l & rfu_2 Reserved for future | Currently not used.
use.
tei_assignment Appliesto User .
Side only. It #defi ne AUTO TE _TERM NAL 0
Oonty- #define FI XED TE _TERM NAL 1
specifiesif the
terminal hasafixed | Where:
TEloranato- | | A T0 TEI TERMINAL = auto TEI
assigning TEI. If it assianing Term
is fixed, then gning
"f'Xs‘:db_te'_V?Jfl_J:; * FIXED_TEI_TERMINAL = Fixed TEI
must be specifi ionina Term
(see below). assigning Ter
fixed_tei_value Defines the TEI to 0to 63
be used for afixed (Required when tei_assignment =
TEI assigning FIXED_TElI_TERMINAL)
terminal.
auto_init flag Boolean value #defi ne AUTO | N T_TERM NAL 0
defining whether or | %4t ne NON TN T TERM NAL 1
not the terminal is
Where:

an auto initializing
terminal. Thisfield
applies only when
configuring the DSL
asthe User side and
only to North
American protocols.

* AUTO_INIT_TERMINAL = auto
initializing terminal

* NON_INIT_TERMINAL = non-auto
initializing term
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Type Description Values

SPID Definesthe assigned | ASCII digit string limited to the digits 0-9
Service Provider and limited in length to MAX_SPID_SIZE
Identifier (SPID)

value for terminal
initialization. Itis
only applicable to
User side US
switches.

NOTE: When the
SPID isset, itis
assigned to both
bearer channels
associated with the
D channel. To
subsequently
modify SPID
assignments, use
cc_SetParmEx().

Where:

MAX_SPID_SIZE = (20+1)

(Required when auto_init_flag =
AUTO_INIT_TERMINAL. Most North
American switchesrequirea SPID.)

no_am.rfu_1& Reserved for future | Currently not used.
rfu_2 use.
rfulRFU_COUNT] | Array of fields Currently not used.

reserved for future
use.
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Type Description Values

T3xx Definesthe Layer 3 | Specified valuesarein 10 millisecond
timer values. See increments. For example, a specified value

(T302, T303, of 100 is equivalent to 1 second.

T304, T305, T306,
T308, T309, T310,
T312, T313, T318,

Q.931 specification
and corresponding
switch specifica
tions for exact

Possible values are:

¢ 0= Default value for switch

T319, T322) definitions and
default values for « -1 = Default value for switch
these timers. Not all
timers are e 0<n<-1=Timer valuein tens of
applicableto al of milliseconds
the switches. NOTE: Incorrect or unreasonable timer
settings will result in undesirable effects to
callsaswell asthe call control stack. Before
overriding the default values, users needsto
understand the timer meanings and their
interdependencies.
6.4. DLINK

The DLINK data structure contains information about the data link information
block. The DLINK structure is passed for the cc_GetDLinkCfg(),
cc_SetDLinkCfg(), cc_GetDLinkState( ) and cc_SetDLinkState( ) functions.

The DLINK structure is used in the following structures:

«  SPID_BLK, see Section 6.11. SPID_BLK

«  TERM_BLK, see Section 6.12. TERM_BLK

- TERM_NACK_BLK, see Section 6.13. TERM_NACK_BLK
« USPID_BLK, see Section 6.15. USPID_BLK

The DLINK structure is defined as follows:

t ypedef st ruct
{

char sapi;

char ces;
}ODLINK
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Table 33. DLINK Field Descriptions

Field Description
sapi The service access pointer identifier. (Thisfield is zero for PRI.)
ces The connection endpoint suffix. (Thisfield is zero for PRI.)

6.5. DLINK_CFG

The DLINK_CFG structure contains information about the data link logical link
configuration block. The DLINK_CFG structureis retrieved using the
cc_GetDLinkCfg() function.

The structure is defined as follows:

t ypedef st ruct
char
int state;
int prot ocol ;
} DUNKCGFG  *DLINK OFG PTR
Table 34. DLINK_CFG Field Descriptions
Field Description
tei Termina Endpoint Identifier. Valid values are:
¢ 0- 63 - for manual TEls (chosen by the user side)
« AUTO_TEI - for automatic TEIls (chosen by the network side)
state The original state in which the logical link should be configured.

Valid values are:

« DATA_LINK_UP - the firmware will attempt to activate the
logical link if it is not already activated and will allow the
network side to establish the logical link if requested.

* DATA_LINK_DOWN - the firmware will attempt to release the
logical link if itis currently established. The firmware will allow
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Field Description

the network side to establish the logical link if requested.

* DATA_LINK_DISABLED - the firmware will attempt to release
thelogicd link if it is currently established. The firmware will
not allow the network side to establish the logical link if
reguested.

protocol The protocol to be used on thislogical link. For instance:

« DATA_LINK_PROTOCOL_Q931 - indicates that the link isto
be used as an ISDN connection-oriented logical link.

* DATA_LINK_PROTOCOL_X25 - indicates that the link isto be
used as an X.25 packet-switched link.

6.6. IE_BLK

ThelE_BLK structure contains information elements (1Es) to be sent to the
network using the cc_SndM sg( ) or cc_SetlnfoElem( ) function, or the
information elements to be retrieved using the cc_GetlnfoElem()
cc_GetSiglnfo( ) function.

The structure is defined as follows:

#def i ne MAXLEN | EDATA 254
typedef struct

short |ength;

char data[ MAXLEN | EDATA] ;
} 1E BLK, *IE BLK PTR

Table 35. IE_BLK Field Descriptions

Field Description
length Thetota bytesin the datafield.
data Thisfield contains the information element(s) to be sent.
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6.7. L2_BLK

TheL2 BLK structure is used to send and receive layer 2 information to an ISDN
interface using the cc_GetFrame( ) and cc_SndFrame( ) functions.

The structure is defined as follows:

#def i ne MAXLEN | EDATA 254
typedef struct

char  sapi;
char  ces;
short |ength;

char  data] MAXLEN DATA];
} L2 BLK, *L2 BLK PTR

Table 36. L2_BLK Field Descriptions

Field Description

sapi The Service Access Point Identifier (appliesto BRI only, set to 0
for PRI).

ces The Connection Endpoint Suffix (appliesto BRI only, set to O for
PRI).

length The total bytes of the following data field.

data Thisfield contains the received frame.

6.8. MAKECALL_BLK

The MAKECALL_BLK structure contains the parameters used to specify an
outgoing call. Outgoing calls are made using the cc_MakeCall( ) function. The
parameters for outgoing calls are set when the MAKECALL Block function is
initialized. For information on initializing the MAKECALL Block, see Section
6.8.1. MAKECALL_BLK Initialization.

The structure is defined as follows:

struct is {
unsi gned char BC xf er_cap;
unsi gned char BC xfer_node;
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unsi gned char BC xfer_rate;

unsi gned char usrinfo_|layer1 protocol ;

unsi gned char usr_rate;

unsi gned char desti nati on_nunber_type;

unsi gned char desti nati on_nunber_pl an;

unsi gned char destinati on_sub_nunber_type;

unsi gned char destinati on_sub_nunber_pl an;

char desti nation_sub_phone_nunber [ MAXPHONENUM ;
unsi gned char origi nati on_nunber_type;

unsi gned char origi nati on_nunber_pl an;

char ori gi nati on_phone_nunber [ ;
unsi gned char ori gi nati on_sub_nunber_t ype;

unsi gned char ori gi nati on_sub_nunber_pl an;

char origi nati on_sub_phone_nunber [ MAXPHONENUM ;
unsi gned char facility_feature_service;

unsi gned char facility_codi ng_val ue;

int conpletion_point;

uni on {
struct {
int rfu;
} att;
struct {
CHAN | D channel _i d;
} bri;
struct {
int rfu;
} vn3;
struct {
int rfu;
} dass;
tu; /* sw tch system dependent paraneters */
USR NFO ELEM *usri nf o_buf p;
NFAQ LI TY_ELEM *nsf c_buf p;
}isdn;
MAKECALL_BLK, *MAKECALL_BLK PTR

The following table provides definitions of the MAKECALL block parameters.
All elementsin the MAKECALL_BLK structure must be specified. To use the
default setting, specify ISDN_NOTUSED.
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Table 37. MAKECALL_BLK Parameter ID Definitions

Parameter Description | Supported values
BC_xfer_cap Bearer BEAR_CAP_SPEECH - speech
channel
information | BEAR_CAP_UNREST_DIG -
transfer unrestricted digital data
capability. BEAR_REST_DIG - restricted
digital data
NOTE: The value specified by
cc_SetParm() isused if this element
isset to ISDN_NOTUSED.
BC_xfer_mode Bearer ISDN_ITM_CIRCUIT - circuit
channel switch mode
information e
transfer mode | NOTE: The value specified by
cc_SetParm() isused if this element
isset to ISDN_NOTUSED.
BC_xfer_rate Bearer BEAR_RATE_64KBPS - 64K bps
channel transfer rate
information e
transfer rate NOTE: The value specified by

cc_SetParm() isused if this element
isset to ISDN_NOTUSED.
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Parameter Description | Supported values

usrinfo_layerl protocol Layer 1 ISDN_UIL1 CCITTV.110- CCITT
protocol to standardized rate adaptation V.110)
use on bearer
channd ISDN_UIL1_G711uLAW -

recommendation G.711 u-Law

ISDN_UIL1 G711ALAW -
recommendation G.711 a-Law

ISDN_UIL1 G721ADCPM -
recommendation G.721 32 kbits/s
ADCPM and recommendation |.460

ISDN_UIL1 G722G725 -
recommendation G.772 and G.725 -
TkHz

ISDN_UIL1 H261 -
recommendation H.262 - 384 khits/s
video

ISDN_UIL1_NONCCITT - Non-
CCITT standardized rate adaptation

ISDN_UIL1_CCITTV120- CCITT
standardize rate adaptation V.120

ISDN_UIL1_CCITTX31-CCITT
standardized rate adaptation
X.31HDLC

NOTE: Thiselement must be set to
ISDN_NOTUSED if itis not to be
used in the setup message.
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Parameter Description | Supported values
usr_rate User rate to ISDN_UR_EINI460 - determined by
use on bearer | E bitsin1.460
channel )
(layer 1 rate) ISDN_UR_56000 - 56 kbits, V.6
ISDN_UR_64000 - 64 kbits, X.1
ISDN_UR_134 - 1345 kbits, X.1
ISDN_UR_12000 - 12 kbits, V.6
NOTE: Thiselement must be set to
ISDN_NOTUSED if itis not to be
used in the setup message.
destination_number_type Called party EN_BLOC_NUMBER - number is
number type | sent en-block (in whole, not overlap

sending)

INTL_NUMBER - international
number for international call. (verify
availability with service provider)

NAT_NUMBER - national number
for call within national numbering
plan (accepted by most networks)

LOC _NUMBER - subscriber
number for alocal call (verify
availability with service provider)

OVERLAP_NUMBER - overlap
sending; number is not sent in whole
(not available on all networks)

NOTE: The value specified by
cc_SetParm() isused if this element
isset to ISDN_NOTUSED.

309




ISDN Software Reference for Linux and Windows

Parameter

Description

Supported values

destination_number_plan

Called party
number plan

UNKNOWN_NUMB_PLAN
unknown new plan

ISDN_NUMB_PLAN -
ISDN/telephony - E.164/E.163
(accepted by most networks)

TELEPHONY_NUMB_PLAN
telephony numbering plan - E.164

PRIVATE_NUMB_PLAN - private
numbering plan

NOTE: The value specified by
cc_SetParm() isused if this element
isset to ISDN_NOTUSED.

destination_sub_number_type

Called party
sub-number

type

OSl_SUB_ADDR - NSAP -
(X.213/1S0O 8348 AD2) (not
accepted by all networks)

USER_SPECIFIC_SUB_ADDR -
user specified (not accepted by all
networks)

IA_5 FORMAT IA5 - sub-address
digit format; telephony numbering
plan (accepted by most networks)

NOTE: Thiselement must be set to
ISDN_NOTUSED if itis not to be
used in the setup message.

destination_sub_number_plan

Called party
sub-number
plan

ISDN_NOTUSED (reserved for
future use)
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Parameter Description | Supported values
destination_sub_phone_ number Called party ASCII digit string of
[MAXPHONENUM] sub-phone MAXPHONENUM. If thefirst
number character isset to ISDN_NOTUSED,
the number plan and type are ignored
and the
destination_sub_phone_number |E
will not be sent.
NOTE: Thiselement must be set to
ISDN_NOTUSED if itis not to be
used in the setup message.
origination_number_type Calling party | Samevaluesas
number type | destination_number_type
origination_number_plan Calling party | Samevaluesas
number plan | destination_number_plan
origination_phone_number Calling party | ASCII digit string of
[MAXPHONENUM] phone MAXPHONENUM. If thefirst
number - sets | character issetto ISDN_NOTUSED,
the calling the number plan and type are ignored
party number | and the origination_phone_number
for this call IE will not be sent.
only. .
Usecc_SetCallingNum() to set the
number permanently.
NOTE: Thiselement must be set to
ISDN_NOTUSED if itis not to be
used in the setup message.
origination_sub_number_type Calling party | Samevaluesas
sub-number destination_sub_number_type
type
origination_sub_number_plan Calling party | Samevaluesas
sub-number destination_sub_number_plan
plan
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Parameter Description | Supported values
origination_sub_phone_ number Calling party | ASCII digit string of
[MAXPHONENUM] sub-phone MAXPHONENUM. If thefirst
number character isset to ISDN_NOTUSED,
the number plan and type are ignored
and the
origination_sub_phone_number |E
will not be sent.
NOTE: Thiselement must be set to
ISDN_NOTUSED if itis not to be
used in the setup message.
facility feature service Identifies ISDN_FEATURE - requestisa
facility facility feature. Features are
request asa normally used in the facility message
feature or a after acall isinitiated. Features can
service (see also be used in the setup message.
Note below)

ISDN_SERVICE - requested facility
isaservice. Service can be used at
any timeinthe NSF IE. Serviceis
often used in the setup message to
select a specific network service.

NOTE: Thiselement must be set to
ISDN_NOTUSED if itis not to be
used in the setup message.
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Parameter Description | Supported values
facility_coding_value Facility ISDN_CPN_PREF - calling party
coding value; | number preferred

identifiesthe
specific ISD_N_SDN - AT&T Software
feature or Defined Network
service ISDN_BN_PREF - hilling number
provided (see preferred
Note below)
ISDN_ACCUNET - AT&T
ACCUNET service
ISDN_LONG_DIS - long distance
service
ISDN_INT_800 - international 800
service
ISDN_CA_TSC - CA TSC service
ISDN_ATT_MULTIQ- AT&T
Multiquest 900 service
NOTE: Thiselement must be set to
ISDN_NOTUSED if itis not to be
used in the setup message.
completion_point Reserved for | Setto ISDN_NOTUSED (reserved
future use for future use)
channel_id Channel ID See Section 6.2. channel_id for a
structure description of the structure and the
supported values.
USRINFO_ELEM *usrinfo_bufp | User Not used, set to NULL. Seethe
information cc_SetInfoElem() function to add
element custom IEsto the MAKECALL

Block.

NOTE: Thiselement must be set to
NULL if itisnot to be used in the

Setup message.
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Parameter Description | Supported values

NFACILITY_ELEM *nsfc_bufp Network Not used, set to NULL. Seethe
specific cc_SetInfoElem() function to add
facility custom IEsto the MAKECALL
element Block.

NOTE: Thiselement must be set to
NULL if itisnot to be used in the

Setup message.

NOTE: Thefacility feature service and facility coding_value data elements
must be paired to support the specific feature or service requested from the
network. The specific feature/service that is being used must be identified before
entering avalue for facility feature service.

6.8.1. MAKECALL_BLK Initialization

Because ISDN services vary with switches and provisioning plans, a set of default
standards cannot be set for the MAKECALL _BLK. Therefore, it is up to the user
application to fill in the applicable MAKECALL_BLK values that apply to the
particular provisioning.

All of the bearer capability elementsin the MAKECALL_BLK structure must be
specified. Specify ISDN_NOTUSED will cause the default values to be sent. The
application should first initialize the MAKECALL_BLK structure with a set of
defaults prior to filling in settings pertaining to the particular ISDN service.

A sample MAKECALL_BLK initialization is shown below:

/* Initialize the MAKECALL bl ock */
makecal | _bl k. i sdn. BC xfer_cap = BEAR CAP_SPEECH
nakecal | _bl k.isdn. BC xfer_node = ISDNITM O RAUT;
nmakecal | _bl k. isdn. BC xfer_rate = BEAR RATE 64KBPS;
nmakecal | _bl k. isdn. usrinfo_| ayerl_protocol = OxFF;
makecal | _bl k. isdn.usr_rate = OxFF;
makecal | _bl k. i sdn. desti nati on_nunber _type = OxFF;
nmakecal | _bl k. i sdn. dest i nati on_nunber _pl an =0xFF;
makecal | _bl k. i sdn. desti nati on_sub_nunber _type = OxFF;
nakecal | _bl k. i sdn. dest i nati on_sub_phone_nunber [ 0] = NULL;
nmakecal | _bl k. i sdn. ori gi nati on_nunber _type = OxFF;
nmakecal | _bl k. i sdn. ori gi nati on_nunber _pl an = OxFF;
nmakecal | _bl k. i sdn. ori gi nati on_sub_nunber _type = OxFF;
makecal | _bl k. i sdn. ori gi nati on_sub_phone_nunber [ 0] = NULL;
nmakecal | _bl k. i sdn. ori gi nati on_phone_nunber[0] = NULL;
nmakecal | _bl k.isdn.facility_feature_service = OxFF;
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makecal | _bl k. isdn.facility_coding_val ue = OxFF;
makecal | _bl k. isdn. usrinfo_bufp = NULL;
makecal | _bl k. i sdn. nsfc_bufp = NULL;

For more on the MAKECALL_BLK structure, see the cc_MakeCall() function
description in Chapter 5. 1SDN Function Reference.

6.9. NONCRN_BLK

The NONCRN_BLK structure contains information related to a GLOBAL or
NULL call reference number (CRN). The messages are sent to the network using
the SndNonCallM sg( ) function.

The structure is defined as follows:

#defi ne MAXLEN | EDATA 254
typedef struct
{
char sapi ;
char ces;
short I engt h;
char dat a] MAXLEN | EDATA] ;
} NONORN BLK, *NONCRN BLK _PTR

Table 38. NONCRN_BLK Field Descriptions

Field Description

sapi The Service Access Point Identifier. For call control procedures,
thisvalueis aways zero.

ces The Connection Endpoint Suffix. For the User side, the value is
always one. For the Network side, this value is between one and
eight.

length The total bytesin the datafield.

data Thisfield contains the information element(s) to be sent.
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6.10. PARM_INFO

The PARM_INFO structure contains parameters that contain variable data that is
passed from the firmware. The variable datais retrieved using the
cc_GetParmEx( ) function and set using the cc_SetParmEXx( ) function.

The structure is defined as follows:

t ypedef st ruct
{
byt e parndat al en;

unsi gned char parndata [256]; /* nmaximumlength of 256 bytes for |SDN infornation */
} PARMINFQ *PARM I NFO PTR

Table 39. PARM_INFO Field Descriptions

Field Description
parmdatalen Thetotal bytesin the datafield.
Parmdata Thisfield contains the variable data to be sent.

6.11. SPID_BLK

The SPID_BLK data structure is used to cast terminal initialization event data
after aCCEV_TERM_REGISTER event isreceived. SPID_BLK contains the
value of the Service Profile Interface 1D, which is used to determine whether the
valueisvalid for adesignated service.

The data structure is defined as follows:

/*

* Structure for OQCEV_TERM REQ STER Event.
*/

typedef struct

DLINK data_l i nk;

byte initializing_term

byte SPIO MAX SPID Sl ZE;
} SPIDBLK

316




6. Data Structure Reference

Table 40. SPID_BLK Field Descriptions

Field Description

data link The DLINK data structure; see Section 6.4. DLINK.
initializing_term The type of initializing terminal.

SPID The Service Profile Interface ID

6.12. TERM_BLK

The TERM_BLK data structure contains information regarding the application's
response to the CCEV_TERM_REGISTER event. The responseis sent using the
cc_TermRegister Response( ) function.

The structure is defined as follows:

typedef struct

DLINK data_l i nk;
byte ack_type;
uni on

byte cause_val ue; /* Cause Value if ack type is | SON ERRCR */
struct

byte usid;
byte tid;
byte interpreter;
} uspid;
} ack_info;
} TERMBLK *TERM BLK PTR

/* where DATA LINK contains the follow ng structure */
typedef struct
byte sapi;

byte ces;
} DLINK *DLINK_PTR
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Table 41. TERM_BLK Field Descriptions

Field Description

data link The DLINK data structure; see Section 6.4. DLINK.

ack_type The type of acknowledgement to be passed to the firmware.
The settings are:
* ISDN_OK - to send a Positive acknowledgment
* ISDN_ERROR - to send a Negative acknowledgment

cause value The Cause Value defined in isdnecmd.h. (For alisting of Cause
Values, see Section 7.2.1. Cause/Error Codes fromthe ISDN
Firmware.)

usid User Service Identifier. The rangeis 01 — FF. 00 signifies
defaullt.

tid Terminal Identifier. The rangeis 01 — 63. 00 signifies that the
firmware isto provide a default.

interpreter Specifies how the usid and tid values are to be interpreted.

Possible value settings are:

* 0 =terminal is selected when it matches both the USID and
TID

* 1= termina is selected when it matches the USID but not
the TID
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6.13. TERM_NACK_BLK

The TERM_NACK_BLK datastructureis used to cast terminal initialization
event data after aCCEV_RCVTERMREG_NACK event isreceived.
TERM_NACK_BLK contains the cause value for the event, indicating why the
terminal initialization request was rejected by the network.

The data structure is defined as follows:

/*
* Structure for OCEV_RCOVTERMREG NACK Event .
*/
typedef struct
DLINK data_l i nk;

byte cause_val ue;
} TERM NACK BLK;

Table 42. TERM_NACK_BLK Field Descriptions

Field Description
data link The DLINK data structure; see Section 6.4. DLINK.
cause value The Cause Value defined in isdnemd.h. (For alisting of

Cause Values associated with a
CCEV_RCTERMREG_NACK event, see Table 43 below..)

The following table lists the possible cause values that may be returned in the
TERM_NACK_BLK data structure after receiving a
CCEV_RCVTERMREG_NACK event. Any values provided by the Network that
are not listed in the table will aso be passed up to the application.
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Table 43. Cause Values Associated with
CCEV_RCVTERMREG_NACK

Cause | Q.850 Description Meaning
Value
0x26 Network out of order Used when the network has removed
the TEI, causing the datalink to go
down.
0x63 Information element/parameter | Switch does not support endpoint
non-existent or not initialization.
implemented
0x64 Invalid information element SPID was most likely coded
contents incorrectly.
0x66 Recovery on timer expiry Application tried two attempts at
initialization with no response from
the network.
Ox6F Protocol error, unspecified Used when no cause was given for the
rejection.

6.14. ToneParm

The ToneParm data structure is used to redefine a firmware-applied tone's
attributes using the cc_ToneRedefing( ) or to play a user-defined tone using the

cc_PlayTone( ) function.
The data structure is defined as follows:

Struct toneParm

forever)

ui nt 16 duration; /11 ~ 65535 (in 10 ns, Oxffff -
uint 16 freql; /1200 ~ 3100 Hz

int16 anpl; /1-40 ~ +3 dB

uint 16 freqz; /1200 ~ 3100 Hz

int16 anp2; /1-40 ~ +3 dB

ui nt 16 t oneOnl; /11 ~ 65535 (in 10 ns)

ui nt 16 tonerf 1; /10 ~ 65534 (in 10 ns)

ui nt 16 reservl; /lreserved for future use

ui nt 16 reserv2; /lreserved for future use
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Table 44. ToneParm Field Descriptions

Field Description

duration specifies the duration of the tone in 10 ms units. Therangeis1 -
65535. Set to -1 to play forever.

freql specifies the frequency of the tone. The range is 200 - 3100 Hz.

ampl specifies the amplitude of the tone. The rangeis-40 - +3 dB.

freg2 specifies the frequency of the tone. The range is 200-3100 Hz.

amp2 specifies the amplitude of the tone. The rangeis-40 - +3 dB.

toneOnl specifies the toneinterval, in 10 msunits. Therangeis 1 - 65535
ms. Set to 1 or greater for continuous tone.

toneOff1 specifies the toneinterval, in 10 msunits. Therangeis 0 - 65534
ms. Set to 0 to play a continuous tone.

reservl Reserved for future use

reserv2 Reserved for future use

6.15. USPID_BLK

The USPID_BLK data structureis used to cast terminal initialization event data
after aCCEV_RCVTERMREG_ACK eventisreceived. USPID_BLK contains
the value of avalid User Service Profile Interface.

The data structure is defined as follows:

/* Structure for OCEV_RCVTERVREG AXK Event /
typedef struct

DLINK data_l i nk;
struct

byt e usid;
byte tid;
byte interpreter;
} uspid;
} USPI D BLK;
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Table 45. USPID_BLK Field Descriptions

Field Description

data link The DLINK data structure; see Section 6.4. DLINK.

usid User Service Identifier. The rangeis 01 — FF. 00 signifies
default.

tid Terminal Identifier. Therangeis 01 — 63. 00 signifiesthat the
firmware isto provide a defaullt.

interpreter Specifies how the usid and tid values are to be interpreted.

Possible value settings are:

* 0 =terminal is selected when it matches both the USID and
TID

* 1= terminal is selected when it matches the USID but not the
TID

6.16. USRINFO_ELEM

The USRINFO_ELEM data structure contains the user-to-user information (UUI)
datathat isretrieved by the cc_GetCalllnfo( ) and cc_GetSiglnfo( ) functions.
The content of the user information is application-dependent.

The structure is defined as follows:

typedef struct
unsi gned char
unsi gned char

| engt h; /* protocol _discrimnator + user information |ength */
protocol _di scrininator;

char usrinformation[256] ;
} USRI NFO ELEM *USR NFO ELEM PTR
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Table 46. USRINFO_ELEM Field Descriptions
Field Description
length The length of the user information element

protocol discriminator

The protocol discriminator

usrinformation

The user-to-user information (UUI) data

6.17. WAITCALL_BLK

This structureis reserved for future use. The pointer to the WAITCALL_BLK
structure in the argument list for the cc_WaitCall( ) function must be set to

NULL.
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7. ISDN Events and Errors

This chapter describes the events and error/cause codes that are returned by the
Dialogic ISDN library functions. The function descriptionsin Chapter 5. 1SDN
Function Reference list the possible error codes and, for asynchronous functions,
the termination events returned by the function.

7.1. Event Categories

There are two types of events returned by the ISDN library functions: those that
are returned after the termination of afunction call and those that are unsolicited
and triggered by external events.

7.1.1. Termination Events

Table 47 lists the events returned at the termination of asynchronous function
calls. The events are categorized by call reference number (CRN) referenced
functions, line device handle referenced functions, and CRN or line device handle
referenced functions. (See Section 5.3. Function References: CRNs, CRVs, and
Line Device Handles for more on function references.)

NOTE: Termination events are solicited events that are returned by asynchronous
functions only.
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Table 47. Termination Events

Termination Event Returned After: Indicates: Refer-
ence:

CCEV_ACCEPT cc_AcceptCall() ALERTING message | CRN
has been sent to the
network.

CCEV_ANSWERED cc_AnswerCall() CONNECT message | CRN
has been sent to the
network.

CCEV_CONNECTED cc_MakeCall() CONNECT message | CRN
has been received
from the network.

CCEV_DROPCALL cc_DropCall() DISCONNECT CRN
message has been
sent to the network.

CCEV_HOLDACK cc_HoaldCall() A HOLD CALL CRN
COMPLETED
acknowledge
message was received
by the application
(that is, ahold call
request was
acknowledged by
remote equipment,
andthecall isin
HOLD state).

CCEV_HOLDREJ cc_HoldCall() A HOLD CALL CRN
REJECT message
was received from
remote equipment
(that is, acall from
remote equipment did
not enter HOLD
state).

Usethe
cc_GetCalllnfo()
function to retrieve
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Termination Event Returned After: Indicates: Refer -

information about
why the request was
rejected.

CCEV_MOREDIGITS cc_GetMoreDigits( ) Requested number of | CRN
digits has been
received. Use
cc_GetDNIS() to
retrieve digits.

CCEV_OFFERED cc_WaitCall() SETUP messagehas | CRN
been received. Use
cc_GetCalllnfo() to
retrieve information
about the event.

CCEV_PLAYTONE cc_PlayTone() User-defined tone Line
successfully played. Device
Handle
CCEV_PLAYTONEFAIL Failure of Request to play user- | Line
cc_PlayTone() defined tone failed. Device
Handle
CCEV_RELEASECALL cc_ReleaseCallEx() | Diaogic ISDN CRN
resources were
successfully released
for the call.
CCEV_RELEASECALL Failure of Therequest torelease | CRN
FAIL cc_ReleaseCallEx() | theresourcesfor the
call failed.
CCEV_REQANI cc_RegANI() ANI has been CRN
received from the
network. Used only
withthe AT&T ANI-

on-demand feature.

CCEV_RESTART cc_Restart() Restart operation has | Line

been completed. The | Device
channel isin NULL Handle
state.
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Termination Event

Returned After:

Indicates:

Refer -

CCEV_RESTARTFAIL

Failure of cc_Restart()

Typically, this event
istriggered by an
incorrect state of a
line device. The
application may use
cc_ResultValue()
after thisevent is
received to verify the
reason for failure.

Line
Device
Handle

CCEV_RETRIEVEACK

cc_RetrieveCall()

A RETRIEVE CALL
COMPLETE
acknowledge
message was received
from the network.
The indicated
network has
reconnected a held
call to aB channel.

CRN

CCEV_RETRIEVEREJ

cc_RetrieveCall()

A RETRIEVE CALL
REJECT message
was received from
the network. The
indicated network has
rejected arequest to
reconnect a held call
to aB channel.

This event can be
received only when
the application acts
asterminal
equipment.

Usethe
cc_GetCalllnfo()
function to retrieve
information about
why the request was
rejected.

CRN

CCEV_SETBILLING

cc_SetBilling()

Billing information

CRN
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Termination Event Returned After: Indicates: Refer-

ence:
for the call has been
acknowledged by the
network. This event
is used only with the
AT&T Vari-A-Bill
feature.

CCEV_ SETCHANSTATE | cc_SetChanState() The B channel is Line
placed in the Device
requested state. Handle

CCEV_STOPTONE cc_StopTone() The tone operation Line
was terminated. Device

Handle

CCEV_STOPTONEFAIL Failure of The request to Line
cc_StopToneg() terminate the playing | Device
of atonefailed. Handle

CCEV_TASKFAIL A request or message Rejection of arequest | CRN or

from the application is or message. Line
rejected by the Normally, this event Device
firmware. istriggered by an Handle

incorrect function
call during the call.
Thisevent can also
be received due to
“race conditions,”
meaning that the
application and the
network requested
different actions from
the firmware at the
sametime. The
application may use
cc_Restart() after
this event isreceived
to reset the channel.
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Termination Event Returned After: Indicates: Refer -
ence:

CCEV_TONEREDEFINE cc_ToneRedefing() Thetone(s) in the Line
firmware tone Device
template table were Handle
successfully
redefined.

CCEV_ Failure of The request to Line

TONEREDEFINEFAIL cc_ToneRedefing() redefine tone(s) in Device
the firmware tone Handle
template table failed.

7.1.2. Unsolicited Events

Table 48 lists the events that are triggered by external signals. Events triggered by
external signals are unsolicited events that are returned by both asynchronous and
synchronous functions.

Table 48. Unsolicited Events

External Event Indicates:

CCEV_ALERTING An ALERTING message has been received
by the application, indicating that the
connection request has been accepted by the
network. By default, the firmware will report
this event. The application may clear the
CCMSK_ALERT bhit to block this event.

CCEV_CALLINFO An INFORMATION message has been
received by the application, for example, in
responseto acc_SndMsg( ) function call in
which themsg_type specified is
SndMsg_Information.

Usethe cc_GetCalllnfo( ) function to
retrieve information about the event.

CCEV_CONFDROP A DROP request has been received; the
reguest was made by sending the
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External Event

Indicates:

SndMsg_Drop message type viathe
cc_SndMsg( ) function.

The CCEV_CONFDROP event has two
different meanings that depend upon the type
of call:

Two-party cal - the event isarequest to
disconnect the call. The application should
respond by issuing acc_DropCall( ).

Conference call - the event is arequest to
remove the last party that was added to the
conference. The application needs to respond
to this request with either a
SndMsg_DropAck or SndMsg_DropRej
message to indicate the acceptance or
rejection of the request. If the request is
accepted, the party is dropped from the
conference.

The CCEV_CONFDROP event only pertains
to a Custom BRI 5ESS switch type.

CCEV_CONGESTION

A CONGESTION message has been
received by the application, indicating that
the remote end is not ready to accept
incoming user information.

Usethe cc_GetCalllnfo( ) function to
retrieve additional information about the
event.

CCEV_D_CHAN_STATUS

The D channel status was changed as a result
of the event on the D channel.

Refer to the sample code in the
cc_GetSAPI() and cc_GetCES() function
descriptions for more information.

CCEV_DISCONNECTED

A DISCONNECT, RELEASE COMPLETE,
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External Event

Indicates:

or REL EASE message has been received by
the application. This event may be received
in any state except IDLE,
DISCONNECTED, or NULL. The
application must send acc_DropCall( ) after
thisevent is received.

Usethe cc_GetCalllnfo( ) function to
retrieve additional information about the
event.

CCEV_DIVERTED

NAM with divert information has been
received by the application. An outgoing call
has been successfully diverted to another
station.

CCEV_DROPACK

The network has honored a DROP request
for a conference call; the request was made
by sending the SndMsg_Drop message type
viathe cc_SndMsg( ) function. The event is
sent on the corresponding line device.

The CCEV_DROPACK event pertains only
to a Custom BRI 5ESS switch type.

CCEV_DROPREJ

The network has not honored a DROP
request for a conference call. The event is
sent on the corresponding line device.

The CCEV_DROPREJ event pertains only to
a Custom BRI 5ESS switch type.

CCEV_FACILITY

A FACILITY REQUEST message has been
received by the application.

CCEV_FACILITYACK

A FACILITY_ACK message has been
received by the application.

CCEV_FACILITYGLOBAL

AnISDN_FACILITY message containing a
Global CRN vaue was received. This event
is sent on the board level device, as the event
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External Event

Indicates:

is associated with all cals on the device.

Upon receipt of this event, the application
may issue acc_GetNonCallM sg( ) function
to retrieve the data into itslocal structure.

CCEV_FACILITYNULL

An ISDN_FACILITY message was received
containing a Dummy (NULL) CRN.

Upon receipt of this event, the application
may issue acc_GetNonCallM sg( ) function
to retrieve the datainto its local structure.

CCEV_FACILITYREJ

A FACILITY_REJ message has been
received by the application.

CCEV_HOLDCALL

A HOLD message was received from remote
equipment. The application may send

cc HoldAck() or cc HoldRej() asa
response.

CCEV_INFOGLOBAL

An ISDN_INFORMATION message
containing a Global CRN value was received.
This event is sent on the board level device,
asthe event is associated with al calls on the
device.

Upon receipt of this event, the application
may issue acc_GetNonCallM sg( ) function
to retrieve the datainto its local structure.

CCEV_INFONULL

An ISDN_INFORMATION message was
received containing aNULL CRN.

Upon receipt of this event, the application
may issue acc_GetNonCallM sg( ) function
to retrieve the datainto its local structure.

CCEV_L2FRAME

A datalink layer frame has been received by
the application. The application should use
the cc_GetFrame( ) function to retrieve the
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External Event

Indicates:

received frame. It is the application’s
responsibility to analyze the contents of the
frame.

CCEV_L2NOBFFR

There are no buffers available to save the
incoming frame.

CCEV_NOFACILITYBUF

There are no buffers available to store the
Network Facility Information Element (1E).
Thisevent can beignored. The event is
received for every incoming ISDN message
that contains the Network Facility IE. The |IE
can beretrieved using the
cc_GetlnfoElem() function or the
cc_GetCalllnfo(U_IES) function.

CCEV_NOTIFY

A NOTIFY message has been received by the
application.

Usethe cc_GetCalllnfo( ) function to
retrieve additional information about the
event.

CCEV_NOTIFYGLOBAL

AnISDN_NOTIFY message containing a
Global CRN value was received. This event
is sent on the board level device, as the event
is associated with all calls on the device.

Upon receipt of this event, the application
may issue acc_GetNonCallM sg( ) function
to retrieve the datainto its local structure.

CCEV_NOTIFYNULL

AnISDN_NOTIFY message was received
containing a Dummy (NULL) CRN.

Upon receipt of this event, the application
may issue acc_GetNonCallM sg( ) function
to retrieve the datainto its local structure.

CCEV_NSI
(DPNSS and Q.SIG only)

A Network Specific Indication (NSI)
message was received from the network. The
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External Event

Indicates:

application should use cc_GetCalllnfo( ) to
retrieve the NSI string(s).

CCEV_ISDNMSG

An undefined ISDN message has been
received by the application.

CCEV_PROCEEDING

An ISDN message has been received by the
application. By default, the firmware will
send this event to the application. The
application may clear the
CCMSK_PROCEEDING hit to block this
event.

CCEV_PROGRESSING

A PROGRESS message has been received by
the application. By default, the firmware will
send this event to the application. The
application may block this event by clearing
the CCM SK_PROGRESS hit.

Usethe cc_GetCalllnfo( ) function to
retrieve additional information about the
event.

CCEV_RCVTERMREG_ACK

The acceptance, by the switch, of aterminal
initialization request from a station that has
been configured as a North American User
side (TE) station. This event occurson a
board level device, not a channel device.

Usethe USPID_BLK data structure to
retrieve information about the event.

CCEV_RCVTERMREG_
NACK

Thergjection, by the switch, of aterminal
initialization request from a station that has
been configured as a North American User
side (TE) station. This event occurson a
board level device, not a channel device.

Usethe TERM_NACK_BLK data structure
to retrieve information about the event.
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External Event

Indicates:

CCEV_REDIRECT

The firmware hasreset its call state to
Overlap Sending. The request to redirect was
made by the switch to solicit more out-of-
band digits.

The CCEV_REDIRECT event pertains only
to a Custom BRI 5ESS switch type
configured asthe TE (User side). A station
configured asan NT (Network side) may
generate amessage, viathe cc_SndMsg( )
function, causing this event.

CCEV_RETRIEVECALL

A RETRIEVE CALL acknowledge message
was received from terminal equipment. The
indicated terminal equipment requests
reconnection of acall on hold.

This event can only be received by an
application when the application actsas a
network.

CCEV_SERVICE

A SERVICE message has been received from
the network.

CCEV_SERVICEACK

A SERVICE ACKNOWLEDGE message has
been received from the network.

CCEV_SETCHANSTATE

The B channel status was changed as a result
of cc_SetChanState( ) or a network request.

This event occurs on aboard level device,
not achanndl device.

CCEV_SETUP_ACK

A SETUP_ACK message has been received
by the application.

CCEV_STATUS

A STATUS message has been received from
the network.

CCEV_STATUS ENQUIRY

A STATUS _ENQ message has been received
from the network.
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External Event

Indicates:

CCEV_TERM_REGISTER

An unsolicited event indicating that some
action is required by the switch for the North
American terminal initialization procedure.
The application must respond to the event
using the cc_TermRegister Response( )
function to either accept or reject the request
to initialize the terminal.

A Service Profile Identifier (SPID) valueis
associated with the event. A SPID is assigned
by a phone company to a Fully Initializing
Terminal (FIT) onan ISDN Basic Rate
Interface (BRI) line. This event occurson a
board level device, not on achannel device.

Usethe SPID_BLK data structure to retrieve
information about the event.

CCEV_TIMER

An unsolicited event indicating that atimer
has expired.

CCEV_TRANSFERACK

A TRANSFER ACKNOWLEDGE
MESSAGE was received from the network.
Theindicated network has accepted a request
to transfer acall.

CCEV_TRANSFERREJ

A TRANSFER REJECT message was
received from the network. The indicated
network has rejected areguest to transfer a
call.

CCEV_TRANSIT (DPNSS and
Q.SIG only)

After atransfer is established, transit
messages are used for relating messages
between the originating end and the
terminating end.

CCEV_USRINFO

A USER INFORMATION message has been
received by the application, indicating that a
user-to-user information (UUI) event is
coming. For example, this event isreceived
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External Event

Indicates:

inresponseto acc _SndMsg( ) function call,
from the far end, in which themsg_typeis
SndMsg_UsrInformation.

Usethe cc_GetCalllnfo( ) function to
retrieve the UULI.

7.2. Error Handling

The ISDN library functions return a value indicating success (0) or failure (<0) of
the function call. cc_CauseValue( ) is used to retrieve the reason for the failure.
The application may use the cc_ResultM sg( ) function to interpret the returned

value.

ISDN error/cause codes consist of two parts: error location and reason. The error
location is the upper byte and the reason is the lower byte. For example, the error
code (ERR_ISDN_FW | ISDN_CHRST_ERR) indicates that the error islocated
in the firmware and the reason for the failure is a channel restart error.
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There are three cause/error locations, as described in Table 49 bel ow.

Table 49. Cause/Error Locations

Cause/Error Location

Return Conditions

Firmware
(ERR_ISDN_FW)

Returned when thereis afirmware-related
cause/error. Firmware errors are listed in the
isdncmd.h file. (See Section 7.2.1. Cause/Error
Codes from the ISDN Firmware.)

Network
(ERR_ISDN_CAUSE)

Returned with a CCEV_DISCONNECTED event.
The application uses cc_ResultValue( ) to retrieve
the cause value. Network cause values are listed in
the isdncmd.h file. (See Section 7.2.2. Cause/Error
Codes from the ISDN Network.)

ISDN Library
(ERR_ISDN_LIB)

Returned when thereis alibrary-related cause/error.
Library errors are listed in the isdnerr.h file. (See
Section 7.2.3. Cause/Error Codes fromthe ISDN
Library.)

The following sections provide the cause values and return codes from each of the
error/cause locations. Refer to the files ccerr.h and isdnemd.h for a comprehensive

list of error values.

7.2.1. Cause/Error Codes from the ISDN Firmware

The following table provides the error/cause codes located in the ISDN firmware.
Error values include the hex followed by the decimal equivalent in parentheses.
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Table 50. ISDN Firmware Error Codes
Error Name Value Description
ISDN_OK 0x00 Normal returned code.
)
ISDN_BADDSL 0x101 Wrong DSL (Digital Subscriber
(257) Line) number. Will not occur in
non-NFAS environment.
ISDN_BADTS 0x102 Bad time slot. Will occur when a
(258) second call is placed on an
aready active channel.
ISDN_BADARGU 0x103 Bad internal firmware command
(259) argument(s), possibly caused by
abad function parameter.
ISDN_BADSTR 0x105 Bad phone number string. Phone
(261) digits string containsinvalid
phone digit number.
ISDN_BADIF 0x106 Bad ISDN interface ID. Will not
(262) occur in non-NFAS
environment.
ISDN_MISSIE 0x107 Missing mandatory |E.
(263)
ISDN_CFGERR 0x108 Configuration error .
(264)
ISDN_CHRST_ERR Ox10A | Channel restart error.
(266)
ISDN_BADSERVICE 0x10D | Therequested network service,
(269) such ascc_RegANI() or
cc_SndMsg( ), is not supported
by the network and has been
rejected.
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Error Name Value Description
ISDN_BADCALLID 0x10E Bad call ID. No call record
(270) exists for specified call ID.
ISDN_BADSTATE Ox10F Cannot accept the event in the
(271) current state.
ISDN_BADSS 0x110 Unspecified service state was
(272) reguested.
ISDN_TSBUSY 0x111 Time dot already in use.
(273)
ISDN_NOAVAIL 0x112 No more memory available to
(274) accept anew call request.
ISDN_LINKFAIL 0x113 Layer 2 datalink failed. This
(275) code is returned when the
firmware cannot send a message
dueto L2 datalink failure.
ISDN_BADMSG 0x11D Unsupported messages for
(285) DASS2: ALERTING,
CONGESTION, FACILITY,
FACILITY_ACK,
FACILITY_REJECT, UUI,
NOTIFY, and RELEASE.
ISDN_INVALID_EVENT Ox11E Invalid event for the switch.
(286)
ISDN_INVALID_SWITCH_ 0x124 Switch type not supported.
TYPE (292
ISDN_MISSING_FIXED_TEI 0x126 Fixed Terminal Equipment
(294) Identifier (TEI) value not
provided for non-initializing
terminal.
ISDN_MISSING_DN 0x127 Directory number not specified
(295) for terminal.
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Error Name Value Description
ISDN_MISSING_SPID 0x128 Service Profile Interface ID
(296) (SPID) not provided for North
American terminal.

Cause/Error Codes from the ISDN Firmware for cc_SetBilling( )

The following table provides error codes from the firmware that apply only to the
cc_SetBilling( ') function. The error values include the hex followed by the

decimal in parentheses.

Table 51. ISDN Firmware Error Codes for cc_SetBilling()

Error Name Value Description

ISDN_FB_UNAVAIL 0x115 (277) Flexible billing feature is
not available.

ISDN_FB_BAD_OPER 0x117 (279) Bad operation.

ISDN_FB_BAD_ARG 0x118 (280) Bad argument.

ISDN_FB_RET_ERR 0x119 (281) Return error component
value,

ISDN_FB_IE ERR Ox11A (282) Bad information element.

ISDN_NO_FB_INFO

0x11B (283)

No flexible billing
information.

NOTE: The cc_SetBilling( ) function and the associated firmware return codes
apply only to users who have accessto AT& T's Vari-A-Bill service.

7.2.2. Cause/Error Codes from the ISDN Network

The following table provides the cause/error codes located in the ISDN Network.
Error names are listed in alphabetical order. The valueslisted in the table include
the hex followed by the decimal in parentheses. The Q.931 codes and their
descriptions refer to International Telecommunications Union (ITU) Q.931
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standards. Not all cause codes are universally supported across switch types.
Before using a particular cause code, compare its validity with the appropriate

switch vendor specifications.

Table 52. ISDN Network Error Codes

Error Name Hex Value | Q.931 Code and Description

(Decimal)
UNASSIGNED _NUMBER 0x201 Cause 01

(513) Unassigned (unall ocated)

number

NO_ROUTE 0x202 Cause 02

(514) No route to specified transit

network

CHANNEL_UNACCEPTABLE | 0x206 Cause 06

(518) Channel unacceptable
NORMAL_CLEARING 0x210 Cause 16

(528) Normal call clearing
USER_BUSY 0x211 Cause 17

(529) User busy
NO_USER_RESPONDING 0x212 Cause 18

(530) No user responding
CALL_REJECTED 0x215 Cause 21

(533) Call rejected
NUMBER_CHANGED 0x216 Cause 22

(534) Number changed
DEST_OUT_OF ORDER 0x21B Cause 27

(539) Destination out of order
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Error Name Hex Value | Q.931 Code and Description
(Decimal)
INVALID_NUMBER_FORMAT | 0x21C Cause 28
(540) Invalid number format
(incomplete number)
FACILITY_REJECTED 0x21D Cause 29
(541) Facility rejected
RESP _TO_STAT_ENQ Ox21E Cause 30
(542) Responseto STATUS
ENQUIRY
UNSPECIFIED_CAUSE Ox21F Cause 31
(543) Normal, unspecified cause
NO_CIRCUIT_AVAILABLE 0x222 Cause 34
(546) No circuit/channel available
NETWORK_OUT_OF ORDER | 0x226 Cause 38
(550) Network out of order
TEMPORARY_FAILURE 0x229 Cause 41
(553) Temporary failure
NETWORK_CONGESTION 0x22A Cause 42
(554) Switching egquipment
congestion
REQ CHANNEL_NOT AVAIL | 0x22C Cause 44
(556) Requested channel/circuit not
available
PRE_EMPTED 0x22C Cause 45
(557) Call preempted
FACILITY_NOT_SUBSCRIBED | 0x232 Cause 50
(562) Requested facility not
subscribed
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Error Name Hex Value | Q.931 Code and Description
(Decimal)
OUTGOING_CALL_BARRED 0x234 Cause 52
(564) Outbound call barred
INCOMING_CALL_BARRED 0x236 Cause 54
(566) Incoming call barred
BEAR CAP NOT_AVAIL 0x23A Cause 58
(570) Bearer capability not presently
available
SERVICE_NOT_AVAIL Ox23F Cause 63
(575) Service or option not
available, unspecified
CAP_NOT_IMPLEMENTED 0x241 Cause 65
(577) Bearer capability not
implemented
CHAN_NOT_IMPLEMENTED 0x242 Cause 66
(578) Channel type not implemented
FACILITY_NOT_IMPLEMENT | 0x245 Cause 69
(581) Requested facility not
implemented
INVALID_CALL_REF 0x251 Cause 81
(593) Invalid call reference value
CHAN_DOES NOT_EXIST 0x252 Cause 82
(594) Identified channel does not
exist
INCOMPATIBLE_DEST 0x258 Cause 88
(600) Incompatible destination
INVALID_MSG_UNSPEC Ox25F Cause 95
(607) Invalid message, unspecified
MANDATORY _IE_MISSING 0x260 Cause 96
(608) Mandatory |IE missing
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Error Name Hex Value | Q.931 Code and Description
(Decimal)
NONEXISTENT_MSG 0x261 Cause 97
(609) M essage type non-existent or
not implemented
WRONG_MESSAGE 0x262 Cause 98
(610) Message not compatible with

call state or message type non-
existent or not implemented

BAD_INFO_ELEM 0x263 Cause 99
(611) Information element non-
existent or not implemented
INVALID_ELEM_CONTENTS 0x264 Cause 100
(612) Invalid information element
contents
WRONG_MSG_FOR_STATE 0x265 Cause 101
(613) Message not compatible with
call state
TIMER_EXPIRY 0x266 Cause 102
(614) Recovery on timer expiry
MANDATORY_IE LEN_ERR | Ox267 Cause 103
(615) Mandatory |E length error
PROTOCOL_ERROR Ox26F Cause 111
(623) Protocol error, unspecified
INTERWORKING_UNSPEC Ox27F Cause 127
(639) Interworking, unspecified
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7.2.3. Cause/Error Codes from the ISDN Library

The following table provides the error/cause codes located in the ISDN library.
Error valuesinclude the hex followed by the decimal in parentheses.

Table 53. ISDN Library Error Codes

Error Name Value Description
E ISSUCC 0x00 M essage acknowledged.
)
E _ISREADY 0x301 Board not ready.
(769)
E_ISCONFIG 0x302 Configuration error.
(770)
E ISNOINFO 0x303 Information not available.
(771)
E_ISNOFACILITYBUF 0x305 Network facility buffer not ready.
(773)
E_ISBADBUFADDR 0x306 Bad buffer address.
(774)
E_ISBADTS 0x307 Bad time dlot.
(775)
E ISMAXLEN 0x385 Exceeds maximum length allowed.
(901)
E ISNULLPTR 0x386 Null pointer error.
(902)
E_ISNOMEM 0x387 Out of memory.
(903)
E_ISFILEOPENFAIL 0x388 Failed to open afile.
(904)
E ISTNACT 0x389 Traceis not activated. This error
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Error Name Value Description
(905) returns when the application either
tries to stop a non-existent trace
function or to start the trace function
twice on the same D channel.
E ISBADPAR 0x38A Bad input parameter(s).
(906)
E_ISBADCALLID 0x3C1 | Bad cdll identifier.
(961)
E ISBADCRN 0x3C2 Bad call reference number.
(962)
E_ISNOINFOBUF 0x3C3 | Theinformation requested in the
(963) cc_GetCalllnfo( ) function call is not
available.
E ISINVNETWORK 0x3C4 Invalid network type. Appliesonly to
(964) the cc_RegANI () function.
E FB_UNAVAIL 0x3C8 Flexible billing unavailable. Applies
(968) only to the cc_SetBilling( ) function.
E_ISBADIF 0x3C9 | Bad interface number.
(969)
E_TRACEFAIL Ox3CA | Failed to get trace information.
(970)
E_UNKNOWNRESULT 0x3CB | Unknown result code.
(971)
E BADSTATE 0x3CD Bad state.
(973)
E_ABORTED Ox3CE | Previoustask was aborted by
(974) cc_Restart().

348




8. Application Guidelines

This chapter offers advice and suggestions for programmers designing and coding
Dialogic ISDN applicationsin aWindows or a LINUX environment. Specific
guidelines for developing ISDN applications are provided.

Topics include the following:

» genera guidelines

» handling events, errors and alarms
e programming considerations

e diagnostic tools

NOTE: These guidelines are not intended as a comprehensive guide to
developing or debugging Dialogic ISDN applications.

8.1. General Guidelines

This section provides general guidelines for writing applications including
explanations of:

* symbolic defines
*  header files
»  aborting and terminating the application

8.1.1. Symbolic Defines
Applications containing numerical values for defines are subject to obsolescence.

In general, Dialogic recommends using symbolic defined names rather than
numerical values. Defines are found in the cclib.h header file.
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8.1.2. Header Files

Various header files must be included in an ISDN application. These files provide
the equates, structures, and prototypes heeded to compile application programs.
The following header files are typically used for ISDN call control applications:

» cclib.h - 1SDN Call Control library defines

* isdncmd.h - ISDN command structure defines

* isdnlib.h - ISDN library headers

* isdnerr.h - ISDN error defines

» gllib.h - SRL headersfor event handling

o dtilib.h - DTI headersfor layer 1 board device handling

8.1.3. Aborting and Terminating the Application

Upon aborting a Dialogic ISDN API application, the operating system terminates
the current process, but may leave devicesin an unknown state. This may result in
errors the next time the application isrun. To avoid errors of thistype, the
application should trap the following terminating signals to terminate the
application:

1. Disconnect all active calls (in CONNECTED state).

2. Abort al callsin progress, either by dropping and releasing the call or by
issuing cc_Restart( ) on each line device.

3. Settheline stateto "Out of Service" or "Maintenance” if that option is
available in the protocol being used.

When the process completes, any device claimed with cc_Open( ) must be
released using the cc_Close( ) function.

8.2. Handling Errors, Events and Alarms
The Dialogic ISDN API library is an extension of the DTI library. Therefore,

events, errors, and alarms are handled by the application in the same way as
Diaogic DTI applications. Refer to the Digital Network Interface Software
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Reference and the Voice Software Reference - Sandard Runtime Library for the
appropriate operating system for more information.

8.2.1. Handling Errors

Each Dialogic ISDN API library function returns avalue < 0 on failure. Be sureto
check any call to aDialogic ISDN API library function for areturn value that
indicates an error. The following code samples demonstrate how to handle errors
done in asynchronous and synchronous modes.

Asynchronous Mode

sr_waitevt(-1);
code = sr_getevttype( );
if (code&DI_O0 == DI_QQ { /* comrents */
swi tch(code) {
case QCEV_DI SOONNECTED:
cc_Resul tVal ue( );
br eak;

Synchronous Mode

char *nsg;

if (cc XXX(Idev) = OC_ ERRXR) {
error = cc_CauseVal ue(l dev);
error = cc_Resul t Msg(l dev, &msg);
printf(“error nsg = %\n", nsQ);

8.2.2. Handling Events

When an event occurs, the application may use sr_getevttype( ) to retrieve the
event type. For example:

switch (sr_getevttype()) {
case CCEV_CFFERED

case OCEV_OONNECTED:
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The application may also use the Dialogic function callsto retrieve additional
event or error information. For example:

« ATDV_NAMEP()

« ATDV_LASTERR()
« ATDV_ERRMSGP()
* o_getevtdatap()

e o getevtlen()

8.2.3. Handling Alarms

All ISDN trunk alarms are reported to and handled by the application in the same
way as DTI trunk alarms. Additionally, when the trunk islost, all active calls will
be disconnected automatically and a CCEV_DISCONNECTED event will be
reported for each line device.

8.3. Programming Considerations - PRI and BRI

This section addresses the following programming considerations involved in
using board functions:

e resource association (PRI and BRI)

«  MAKECALL Block initialization and settings

« information element settings

8.3.1. Resource Association

Each Dialogic ISDN API line device isimplemented as an association of a
network time slot device. The application uses cc_Open( ) to indicate to the driver
which resources to use to control a specific line.

Each PRI structure is composed of one D channel and 23 (T1) or 30 (E1) B
(bearer) channels. A PRI board device, such as dtiB1, is defined as a station and
controlsthe D channel. A PRI time slot device, such dtiB1T1, is defined as a
bearer channel under a station.
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Each BRI structure is composed of one D channel and two B (bearer) channels. A
BRI board device, such as briS1, is defined as a station and controls the D channel
the same way as a PRI board device. A BRI time slot device, such as briS1T1, is
defined as a bearer channel under a station and is handled the same way asa PRI
line device.

NOTE: For BRI, the protocol must be configured at initialization using the
cc_SetDChanCfg( ) function. See Section 8.4.1. BRI/SC Configuration
below and the cc_SetDChanCfg( ) function description in Chapter
5. ISDN Function Reference for more information.

8.3.2. MAKECALL Block Initialization and Settings

Because I SDN services vary with switches and provisioning plans, a set of default
standards cannot be set for the MAKECALL_BLK. Therefore, it is up to the user
application to fill in the applicable MAKECALL_BLK values that apply to the
particular provisioning.

The current ISDN Call Control library will check for the ISDN_NOTUSED
(OXFF) define to determine

»  which Information Elements (IEs) to send down to the firmware

» thelength of each |E to be sent

All of the bearer capability elementsin the MAKECALL_BLK structure must be
specified or the ISDN library will not properly fill in the ISDN_CMD messagesto
pass down to the firmware. It is suggested that the application first initialize the
MAKECALL_BLK structure with a set of defaults prior to filling in settings
pertaining to the particular ISDN service.

A sample MAKECALL_BLK initialization is shown below:

/* Initialize the MAKECALL bl ock */
makecal | _bl k. i sdn. BC xfer_cap = BEAR CAP_SPEECH
makecal | _bl k.isdn.BC xfer_node = ISDN I TMARQUT;
makecal | _bl k. isdn. BC xfer_rate = BEAR RATE 64KBPS;
makecal | _bl k. isdn. usrinfo_| ayer1l protocol = OxFF;
makecal | _bl k. isdn.usr_rate = OxFF;
makecal | _bl k. i sdn. desti nati on_nunber _type = OxFF;
makecal | _bl k. i sdn. desti nati on_nunber _pl an =0xFF;
makecal | _bl k. i sdn. desti nati on_sub_nunber _type = OxFF;
makecal | _bl k. i sdn. desti nati on_sub_phone_nunber[0] = NUL;
makecal | _bl k. i sdn. ori gi nati on_nunber _type = OxFF;
makecal | _bl k. i sdn. ori gi nati on_nunber _pl an = OxFF;
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makecal | _bl k. i sdn. ori gi nati on_sub_nunber _type = OxFF;
makecal | _bl k. i sdn. ori gi nati on_sub_phone_nunber[0] = NUL;
makecal | _bl k. i sdn. ori gi nati on_phone_nunber[0] = NULL;
makecal | _bl k.isdn.facility_feature_service = OxFF;
makecal | _bl k. isdn. facility_coding_val ue = OxFF;

makecal | _bl k. i sdn. usrinfo_bufp = NULL;

makecal | _bl k. i sdn. nsfc_bufp = NULL;

For more on the MAKECALL_BLK structure, see Section
6.8. MAKECALL_BLK and the cc_MakeCall( ) function description in
Chapter5. ISDN Function Reference.

8.3.3. Information Element Settings

The information elements (IEs) to be passed down to the network need to conform
to the switch-specific recommendations. Use the assumptions listed below when
setting | Es.

Assumption 1: The customer isresponsible for providing variable length IES in
ascending order in the Public part, as shown in the following table.

Table 54. Variable Length IEs

Typeof |IE Value
Network Specific Facilities 0x20
Display 0x28
Signd 0x34

Assumption 2: A single byte |E (with the exception of a LOCKING Shift IE) can
be placed anywhere in the message. Thisincludes Type 1 (NON-LOCKING Shift)
and Type 2 elements. The NON-LOCKING shift should cause the codeshift in the
forward direction only. For example, when in codeset "3," the NON-LOCKING
shift should add an element in codeset "4." The following tables show the settings
for Typeland Type 2 IEs.
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Table 55. NON-LOCKING Shift IEs - Type 1

Typeof |IE Value Codeset
Network Specific Facilities 0x20 0
Shift OX9E 6 (NON-LOCKING)
IPU 0x76 6
Display 0x28 0
Signal 0x34 0
Table 56. Single Byte IEs - Type 2
Typeof |IE Value Codeset
Network Specific Facilities 0x20 0
Sending Complete OxA1l 0 (Single Byte IE)
Display 0x28 0
Signal 0x34 0

Assumption 3: A LOCKING Shift IE must be placed after al the IEswhen a
lower codeset isincluded. A NON-LOCKING shift |E or another LOCKING
Shift |E of agreater codeset value can follow the IE. The following tables provide

two options for setting LOCKING Shift |Es.

Table 57. LOCKING Shift IEs - Option 1

Typeof |IE Value Codeset
Network Specific Facilities 0x20 0

Sending Complete OxAl 0 (Single Byte IE)
Display 0x28 0

Signal 0x34 0
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Typeof |IE Value Codeset

Shift 0x94 4 (LOCKING)

IPU 0x76 4

Shift Ox9E 6 (NON-LOCKING)
DDD 0x55 6

SSS 0x44 4

Shift 0x97 7 (LOCKING)

ABC 0x77 7

DEF 0x77 7

Table 58. LOCKING Shift IEs - Option 2

Typeof |IE Value Codeset

Network Specific Facilities 0x20 0

Sending Complete OxA1l 0 (Single Byte IE)
Display 0x28 0

Keypad Facility 0x2C 0

Shift 0x96 6 (LOCKING)
IPU 0x76 6

Shift 0x90 0 (NON-LOCKING)
Signal 0x34 0

ABC ox77 6

DEF ox77 6

Shift 0x97 7 (LOCKING)
ABC ox77 7
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Typeof |IE Value Codeset

DEF ox77 7

Assumption 4: User-supplied | Es (with the exception of CHANNEL _ID_IE, see
below) take precedence over the Firmware-defined | Es, even those that arein
private |E parts.

Assumption 5: The CHANNEL_ID_|E will always be taken from the Firmware-
defined section.

Assumption 6: When Single Byte |IEs and NON-LOCKING Shift IEs occur in
both the User-supplied and Firmware-defined sections, the value will be taken
from the User-defined section, but it will be inserted at the position defined by the
firmware, assuming that there may be specific requirements on the firmware to
have the position.

For more information on setting | Es, see the cc_SetInfoElem( ) function
description.

8.4. Programming Considerations - BRI/SC Only

This section provides the following information, which pertains only to BRI/SC
protocols:

»  BRI/SC Configuration

*  BRI/SC Terminal Initialization

»  BRI/SC Tone Generation Configuration

8.4.1. BRI/SC Configuration

Unlike the PRI firmware, the BRI firmware requires the application to first
configure the desired protocol and features viathe cc_SetDChanCfg( ) function.
Thisis necessary for BRI/SC protocols as there is only one BRI firmware file
containing multiple protocols and the firmware needs to know which protocol isto
be configured. The protocol aso needs to know whether the station isto be
configured as a Network side or User side station.
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NOTE: North American protocols often require TE devices configured as the
User side to transmit a Service Profile Identifier (SPID), which is then
acknowledged by the switch. The SPID is programmed using the
cc_SetDChanCfg( ) function. See Section 8.4.2. BRI/SC Terminal
Initialization below for more information.

After the firmware is downl oaded to the board, each station that requires D
channel signaling must be configured individually using thecc_SetDChanCfg( )
function. For example, to configure 16 stations, 16 cc_SetDChanCfg( )
operations must be performed, with each operation specifying the appropriate
station ID (for example, "briS1" to "briS16").

The D channel of each line can be configured at any time and as many times as
needed. Thisincludes changing between Network and User sides as well as
changing protocols, SPIDs, and other attributes, such as tone generation (see
Section 8.4.3. BRI/SC Tone Generation Configuration below). If calls are active
at the time of reconfiguration, the application will receive
CCEV_DISCONNECTED events for any callsthat existed when the
cc_SetDChanCfg( ) function wasissued. Those calls are disconnected by the
application through normal call tear-down procedures. All datalinks are then
severed and reconnected (some configurations do not require reconnection).

NOTE: The SPID, directory number, and subaddress of a User-side line can be
changed at any time without reconfiguring the channel. See the
cc_SetParmEx( ) function description in Chapter 5. |SDN Function
Reference for more information.

It is recommended that the cc_SetDChanCfg( ) operations be performed by a
separate system configuration task and not as part of acall processing task or
thread.

8.4.2. BRI/SC Terminal Initialization

The BRI North American protocols may require terminal initialization settings
prior to establishing any layer 3 connectivity. Dialogic API support for terminal
initialization consists of the cc_SetDChanCfg( ), cc_SetParmEx( ) and
cc_TermRegister Response( ) functions, and the following events:

. CCEV_TERM_REGISTER
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« CCEV_RCVTERMREG_ACK
« CCEV_RCVTERMREG NACK

North American protocols often require TE devices to be fully initializing. This
means that the Service Profile Identifier (SPID) must be transmitted and
acknowledged by the switch. For the User side, the SPID is programmed in the D
channel configuration using cc_SetDChanCfg( ). When the SPID is accepted or
rejected by the switch, the application receives either a
CCEV_RCVTERMREG_ACK or aCCEV_RCVTERMREG_NACK,
respectively.

NOTE: When attaching to areal switch, the SPID must be requested from the
switch operator before a connection is attempted.

For the Network side, the application is notified of a TE registration request via
the CCEV_TERM_REGISTER board level event. The application must respond
to the event using the cc_TermRegister Response( ) function on the board level
deviceto fully initialize the terminal.

Refer to the function descriptions for cc_TermRegister Response( ) and
cc_SetDChanCfg( ) for more information on terminal initialization. Also see the
Call Scenariosin Appendix A for the sequence of messages and events required
for BRI terminal initialization.

8.4.3. BRI/SC Tone Generation Configuration

Tones can be generated and played on any B channel with the use of the BRI/SC
board's on-board DSP chip. In-band tones can be activated either by the host
application and/or the firmware. This allows the application to combine in-band
call progress-related information with the out-of-band signaling information.

The firmware applies tones only to stations configured as the Network side. The
firmware must be configured by the host application to apply the call progress
tones aswell as to which PCM to use.

Under a Network configuration, and when enabled, the firmware automatically
generates adial tone when a SETUP message is received from a user and more
digits are required. A ringback tone is generated when the network sends an
ALERT message. After acall is connected, no other tones are generated.
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The cc_SetDChanCfg( ) function is used to configure the firmware tone control.
In addition, the application can change the values in the firmware tone template
table (see Table 29. Tone Template Table) using the cc_ToneRedefine( )
function. To apply user-defined tones (that is, tones other than those in the
firmware tone template table), the application uses the cc_PlayTone( ) and
cc_StopTone( ) functions. For information on these functions, see the function
descriptionsin Chapter 5. 1SDN Function Reference.

8.5. Diagnostic Tools (The DialView Suite)

DiaView isasuite of toolsto help developers test and debug their ISDN
applications. DialView includes:

* ISDN Network Firmware (NT1 and NE1)
* |SDN Diagnostic Program (isdiag)
» |SDN Trace Utility (isdtrace)

8.5.1. ISDIAG Utility

The ISDN Diagnostic program (isdiag) is an interactive tool used to help verify
ISDN line operation and to assist in troubleshooting the network trunk. When the
application isready for final installation, running this diagnostic program can help
in determining what the network carrier is expecting first.

With the ISDN Diagnostic program running, atrace on the inbound call will
detect what the network sent. A trace on afailed outgoing call will show the cause
of thefailure.

When the ISDN Diagnostic Program isfirst started, users identify the specific
board, channel number (time slot), bus type (SCbus), and board type (T -1 or E-1)
on which outgoing calls will be made. Incoming calls may be received on any time
slot. For aLINUX application, use the F1 key to bring up the help screens and for
a description of the menu items.

NOTE: ISDIAG isnot intended as an application tester when installed in a
system using NT emulation software (isnt1.fwl or dtintl.fwl, T-1 only).

To start the isdiag program, type:
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isdiag <board> <channel> <boar dtype> <type> <trace mode> <voice>

Where:
<boar d> is the board number 1 through 4 (dti1 - dti4)

<channel> isthe channel time slot number (1-23 for T-1, 1-30 for E-1, 1-2
for BRI)

<boar dtype> is the type of board: “t” for T-1, “€” for E-1, “b” for BRI/SC,
“b2" for BRI/2)

<type> isthe Bustype; “p” for PEB and “s’ for SCbus)

<trace mode> indicates whether waitcall isissued at startup; “r” isfor trace
mode (no waitcall issued at startup). The default is normal mode
(waitcall issued at startup).

<voice> indicates whether voice is supported; “v” isfor voice supported
(span cards). The default is no voice support (dti cards).

If BRI is chosen as the board type, ISDIAG will prompt for input settings for the
BRI D channel configuration. Refer to the function description for
cc_SetDChanCfg( ) for information on the possible settings for BRI D channel
configuration.

After the channel and type are selected, the program will automatically configure
the system and display the first level menu. At thislevel, the following actions can
be selected:

e Set outbound call parameters

*  Reguest calling party number (ANI)

*  Send maintenance request

» Display information (called party subaddress, user-to-user information, B and
D channel status)

 DropISDN cdls

*  Make outbound ISDN calls

e Stop play/record/dial

e Set and get ISDN information elements

e Send ISDN messages

e Start, stop, and browse ISDN trace files
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» Restart ISDN line devices and set to WaitCall state for receiving inbound
ISDN calls

e Changethe current ISDN line device number

* Useashell to access DOS environment form the ISDIAG application

» Hold/retrieve calls (BRI protocols and DPNSS and Q.SIG PRI protocols)

e Set supplementary DPNSS/Q.SIG services (intrusion, local diversion, remote
diversion, virtua callsfor inbound/outbound)

* Usean online Help menu that describes the main menu options

8.5.2. ISDTRACE Utility

The ISDN trace utility program (isdtrace.exe) trans ates the recorded binary 1ISDN
tracefile (filename.log) into a formatted text file (filename.res) for easy reading.
The binary trace fileis generated using the cc_StartTrace( ) and cc_StopTrace( )
functions.

NOTE: Theisdtrace utility isidentical to pritrace, which was used for ISDN
primary rate products only. The isdtrace utility isused for both primary
rate and basic rate products. The fileislocated in the C:\dial ogic\bin\
directory. Using pritrace with BRI/2 or BRI/SC boards will result in a
format error.

To start the isdtrace program, type:

isdtrace <infilename> [<outfilename>] [-p | -b]

Where:
<infilename> is the saved binary file from the trace functions
<outfilename> isthe ASCII readable trace of D channel
[-p | -b] indicates Primary Rate Interface (PRI) or Basic Rate Interface (BRI)
NOTE: The isdtrace program creates atemporary file called isdtemp.log. The
isdtemp.log file contains the hex information of the binary input file.

The following table provides an example of afile fragment that shows the
trand ated data:
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Table 59. ISDTRACE Example File
Receive Transmit
NETS
RECHEl VE
Response=0  SAPI =0x00
TE =0x00
0x01 0x09 Receive Ready
TRANSM T
Command=0 SAPI =0x00
TEl =0x00
0x01 OxOb Receive Ready
TRANSM T
Response=1  SAPI =0x00
TEl =0x00
0x08 OxOa I nformation
Dest=0 CR=0x0002
SETUP( 0x05)
1: SENDI NG COMPLETE( Oxal)
1: BEARER CAPABI LI TY( 0x04)
2: | E Lengt h(0x02)
3 l------- Extension Bit
-00----- Godi ng St andard
---00000 Info. Transfer Cap.
——————— Extension Bi t
-00----- Transfer Mde
---10000 Info. Transfer Rate
1: CHANNEL | I 0x18)
2: | E Lengt h(0x03)
3 Extension Bt

WN P

-010----
----0001

Interface | D Present
Interface Type

Spare

Pr ef err ed/ Excl usi ve

D Channel | ndi cat or
Info. Channel Sel.
Extension Bit

CGodi ng St andard

Nunber Map

Channel / Map H enent
Extension Bt

Channel Nunber/S ot Map
CALLED PARTY NUM 0x70)
| E Lengt h( 0x0b)
Extension Bi t

Type of Nunber
Nunbering plan 1D

2019933000 Nunber Digit(s)

-000- - - -
0x01
0x02
0x03

0x04

CALLED PARTY SUBADD( 0x71)
| E Lengt h(0x04)

Extension Bt

Type of Subaddress
Subaddr ess | nfo.

Subaddr ess | nfo.

Subaddr ess | nfo.

USER USER( 0x7e)

| E Lengt h( 0x4)

Protocol D scrim
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Receive Transmit
0x44 User |nfornation
0x69 User |nfornation
0x61 User Infornation

RECEl VE

Command=1 SAPI =0x00

TH =0x00

0x01 OxOa Receive Ready

RECEl VE

Response=0  SAPI =0x00

TH =0x00

0x0a OxOa Information
Qig=1 (OR=0x8002
CALL PROCEEDI N3 0x02)
1: CHANNEL | D( 0x18)

2: | E Lengt h( 0x03)

3 1 Extension Bit
-0------ Interface I D Present
Aele---- Interface Type
---0---- Spare

----1--- Preferred/ Excl usi ve

----- 0-- D Channel I ndicator

------ 01 Info. Channel Sel.
3.2 1------- Extension Bit

-00----- Codi ng St andard

---0---- Nunber Map

----0011 Channel / Map H enent

4: 0------- Extension Bit

- 0000010 Channel Nunber/S ot Map

RECH VE

Response=0  SAPI =0x00
THE =0x00

0x0c OxOa Information
Qig=1 CR=0x8002
CALL OONNECT( 0x07)

RECEl VE
Conmand=1
TH =0x00
0x01 0xOc Recei ve Ready

SAPI =0x00
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TRANSM T
Conmand=0
TE =0x00
0x01 0xOc Receive Ready

SAPI =0x00

TRANSM T
Conmand=0
TE =0x00
0x01 OxOe Receive Ready

SAPI =0x00

TRANSM T

Response=1  SAPI =0x00

TEl =0x00

0x0a 0xOe I nformation

Dest=0  CR=0x0002

CALL CONNECT ACKNONLEDGE( 0xOf )

TRANSM T
Response=1  SAPI =0x00
TEl =0x00
0x0c 0xOe I nformation
Dest=0  CR=0x0002
CALL DI SCONNECT( 0x45)
1 CAUSE( 0x08)
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Receive Transmit
2: | E Lengt h(0x02)
3 l------- Extension Bit
-00----- Godi ng St andard
---0---- Spare
----0010 Location
1------- Extension Bit
- 0010000 Cause Val ue
RECEl VE
Command=1 SAPI =0x00
TE =0x00
0x01 O0xOe Receive Ready
RECEl VE
Response=0  SAPI =0x00
TE =0x00

0x0e 0xOe Infornation
Qig=1 OR=0x8002

RELEASE( 0x4d)
TRANSM T
Gommand=0 SAPI =0x00
TE =0x00
0x01 0x10 Receive Ready
TRANSM T
Response=1  SAPI =0x00
TE =0x00
0x0e 0x10 Information
Dest=0  CR=0x0002
RELEASE QOMPLETE( 0x5a)
RECH VE
Comand=1 SAPI =0x00
THE =0x00

0x01 0x10 Receive Ready
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Appendix A - Call Control Scenarios

This appendix contains the following ISDN call control scenarios in the order
listed:

* BRI Channel Initialization and Start Up (User Side)

* BRI Channél Initialization and Start Up (Network Side)
e PRI Channel Initialization and Start Up

* Normal Call Establishment and Termination

*  Network initiated call

*  Network terminated call

* Application initiated call

* Aborting cc_ MakeCall()
* Application terminated call

» Cdl Rejection

e Qutgoing call rejected by the network

* Incoming call rejected by the application
* Glare(cdl collision)

*  Simultaneous disconnect (any state)

» Initiation of Hold and Retrieve (BRI, PRI DPNSS and PRI Q.SIG protocols
only)

e Locd initiated
* Remoteinitiated

*  Network Facility Request or Service

o Vai-A-Bill (AT&T serviceonly)

*  ANI-on-demand, incoming call (AT&T service only)

*  Advice of charge, inbound and outbound call (AT&T service only)
e Two B Channel Transfer (TBCT)

* Non-call Associated Signaling (NCAS)

NOTE: Diaogic BRI/SC boards can be used as either Network side or User side
(Terminal side). Except where noted, the call control scenariosin this
appendix provide programming descriptions for the User side only.
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BRI Channel Initialization and Start Up (User Side)

Synchronous or Asynchronous Programming

Application Device Driver State Firmware Network
cc_Qpen( ) NULL
-->
Return with line
devi ce
<- -
cc_Set DChanCf g( Initialize Confi gures
) --> pr ot ocol
--> and BR
station D
channel
settings
OEV D OHAN_ Establ i sh
STATUS Data Li nk
<--
(if Termnal = SPID
North American) i nfornation
-->
(if Termnal = QCEV_RCOVTERMREG AC SME_TERML Posi tive or
North American) K (i f positive) REQ STER Negat i ve
QCEV_RCOVTERMREG NA <-- Acknow edge-
K (if negative) nment of SPID
<-- i nf or mat i on
*cc_WiitGall( ) I SDN_Uhbl ock_Ts I ncom ng
o> --> call
unbl ocked

* Required for both synchronous and asynchronous programm ng nodel .
This process is done only once per downl oad.
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BRI Channel Initialization and Start Up (Network Side)

Synchronous or Asynchronous Programming

Application Device Driver State Firmware User to-
Network
cc_Qpen( ) NULL
-->
Return with line
devi ce
<--
cc_Set DChanCfg( ) Initialize Gonfi gures
--> --> pr ot ocol
and BR
station D
channel
settings
DATA LINK_ P Establ i sh
Data Link
(if Termnal = North OCEV_TERVI REQ STE | SME_TERVI REQ ST S D
Aneri can) R ER i nfornat -
<-- <-- ion
cc_Ter niRegi st er Respons CCEV_ROVTERVREG A Positive or
e( ) K (if positive negative
(if Termpal = North ack) / acknowl edge
Aneri can) CCEV_RCOVTERVREG N -nent of
--> AX (if negative SPID
ack) i nf ormati on
--> -->

* Required for both synchronous and asynchronous programm ng nodel .
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PRI Channel Initialization and Start Up

Synchronous or Asynchronous Programming

Application Device Driver State Firmware Network
Q05 at power *Mai nt enance
up -->
F/ Wpl ace B
channel to
"IN service
state

MI_ACK
<
F/ Wresets all **Restart
B channel in -->

toide state

Cal'| bl ocked Restart _ACK

<--

cc_Qpen( ) NULL
-->

Return with line

devi ce

<- -

***cc_WaitCall ( 1 SDN_Unbl ock_Ts I'ncomng cal |
) --> unbl ocked

>

* Qptional for TE Wndows i npl enent ati on.
** An inpl enentation option for customequipnent, nandatory for network emul ation side.
*** Requi red for both synchronous and asynchronous progranm ng nodel .
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Normal Call Establishment and Termination

This section provides scenarios of normal basic call control procedures for call
establishment and termination. Both Facility Associated Signaling (FAS) and
Non-Facility Associated Signaling (NFAS) cases areillustrated.

Network initiated call (inbound call)

Synchronous Programming: The incoming call terminates the cc_ WaitCall( )
function. cc_WaitCall( ) must be issued for the next incoming call after the last

cal isterminated.

Application Device Driver State Firmware Networ k
cc_ WaitQll( ) SDN_Unbl ock_Ts NULL I'ncom ng cal |
RS --> unbl ocked
Set_Wp
<- -
*B-channel cut - Proceedi ng
thru -->
CALL_PROCEED NG
-->
ORN assi gned CFFERED L_I NOCM NG
termnation of <-
cc_WitCall ()
<--
cc_GetDN §( )
-->
Return
imediately with
DN S
<--
cC_GetAN ()
or
cC_RegAN ()
(option)
-->
Return
imediately with
AN
<--
cc_GCal I Progress( ) CGal | _Progress P1=8 (i n-band Progr ess
(option) --> information is -->
S now avai | abl e)
CALL_PROGRESS
-->
Return No response
i medi atel y fromF Wto
< - driver
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Application Device Driver State Firmware Networ k
cc_AcceptGll( ) CGll_Aert CALL_ALERT Aerting
(option) --> > >
-->
termnation of ACCEPTED CALL_ALERT_AXK
cc_AcceptCal | () <--
<--
cc_AnswerGal I () Cal | _Connect *B-channel cut - Qonnect - - >
> > thru
CALL_QONNECT
-->
termnation of QONNECTED CALL_OONNECT_AC Gonn_AXK
cc_Answer Cal | () K < -
<-- <--

* Application may connect a voice resource channel to the B channel.

Asynchronous Programming: Incoming call notification is received as an event.
cc_WaitCall(') needsto beissued only once when the system isinitialized.

Application Device Driver State Firmware Network
cc_WaitGll( ) I SDN_Unbl ock_Ts NULL I'ncomng cal |l
--> --> unbl ocked
<- Set_Wp
CALL_PROCEEDI NG Proceedi ng
—— -->
ORN assi gned CFFERED CALL_I NOCM NG
OCEV_CFFERED <--
<--
cc_GetDN §( ) *B-channel cut-thru
(option) -->
Return immedi atel y
with DN'S <--
cc_GetAN ()
or
cCc_RegAN ()
(option) -->
Return immedi atel y
with AN <--
cc_CallProgress | Call _Progress CALL_PROGRESS P1=8 Progr ess
() --> (in-band infornation | -->
(option) is now avail able) --
—— >
No response fromF W
to driver
cc_Accept Cal I ( Gll_Aert --> CALL_ALERT Aerting
) --> -->
(option) -->
QCEV_AQCEPTCALL ACCEPTED CALL_ALERT AKX
--> -->
cc_Answer Cal I ( Cal | _Connect *B-channel cut-thru Connect
--> CALL_CONNECT -->
--> -->
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QCEV_ANSWERCALL QONNECTED CALL_OONNECT_ACK Gonn_ACK
<-- <-- <--

* Application may connect a voice channel to the B channel .
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Network terminated call

Firmwar e-controlled disconnect: Thisisthe default setting for parameter 24 in
the*.prmfile

Synchronous Programming

Application Device Driver State Firmware Networ k
QONNECTED
*B channel D sconnect
di sconnect ed <--
CALL_RELEASE

-->

CCEV_D SOONNECTE | DI SOONNECTED CALL_D'SC
D <--

<--

**Rel ease
-->
Rel _Conp
<- -
cc_DropGall () | CGall_Disconnecte | IDLE
S d
(cause val ue =0)
-->
Term nati on of CALL_Q.EARED
cc_DropCal | () <--
<--
| SDN Bl ock_Ts I'ncomng cal |
o> unbl ocked
cc_Rel easeCal | Cal | _Deal | oc NULL
() -->
-->
Driver rel eases F/ Wrel eases CRN
CALL_DEALLCC AKX
Return <--

*In the firnware-control |l ed di sconnect process, the firnware ensures that the RELEASE
is sent out to the network i medi ately after the D SOONNECT i s recei ved.
**cc_WaitCall( ) nust be issued again to receive the next incomng call.

Asynchronous Programming

Application Device Driver State Firmware Networ k
CONNECTED
*B channel D sconnect
di sconnect ed <--
CALL_RELEASE
-->
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QCEV_DI SCONNECTE | DI SCONNECTED CALL_DI SCONNECTED
D <--
<--
Rel ease
-->
Rel _Conp
<--
cc_DropGall () Cal I _D sconnect e | DLE
--> d (cause val ue
=0)
-->
QCEV_DRCPCALL CALL_QLEARED
<-- <--
cc_Rel easeCal | ( Cal | _Deal | oc NULL
-->
L5
Driver rel eases F/ Wrel eases ORN
RN CALL_DEALLOC ACK
Ret urn <--
*In the firnware-control l ed di sconnect process, the firnware ensures that the RELEASE

is sent out to the network innedi ately after the D SOCONNECT i s recei ved.
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Host-controlled disconnect: Parameter 24 in the *.prmfile = 01

Synchronous Programming

Application Device Driver State Firmware Networ k
CGONNECTED
QCEV_D SOONNECTE | DI SOONNECTED CALL_D SC D sconnect
D <-- < -
<--
cc_DropGall () | Call_Disconnecte | IDLE
> d
(cause val ue =0)
-->
Term nati on of CALL_Q.EARED
cc_DropCal | () <--
<--
| SDN Bl ock_Ts I'ncomng cal |
> unbl ocked
cc_Rel easeCal | Cal | _Deal I oc NULL CALL_RELEASE *Rel ease
) -2 --2> -->
-->
Driver releases F/'W rel eases ORN
N CALL_DEALLCC AXK
Ret urn <--
Rel _Conp

<--

* |In the host-controlled di sconnect process, the RELEASE nessage gets sent out only
when the Host does a cc_ReleaseCall( ). The cc_WaitCall( ) nust be issued again to
recei ve the next incomng call.

Asynchronous Programming

Application Device Driver State Firmware Networ k
CONNECTED
QEV_ D SCONNECTED CALL_D SC D sconnect
DI SCONNECTED <-- <--
< -
cc_DropGall () | CGall_Disconnecte | IDLE
-->
(cause val ue =0)
-->
QCEV_DRCPCALL CALL_QLEARED
<-- <--
cc_ Cal | _Deal | oc NULL CALL_RELEASE *Rel ease
Rel easeCal | Ex( | --> --> -->
)
-->
Driver releases F/'W rel eases ORN
ON CALL_DEALLCC ACK
Return <--
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Rel _Conp
<--

* In the host-controll ed di sconnect process, the RELEASE nessage gets sent out only
when the Host does a cc_Rel easeCal | ().
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Application initiated call (outbound call)

Synchronous Programming

Application Device Driver State Firmware Network
NULL
cc_MakeGal | () CRN assi gned
--> Cal | _Qut goi ng
-->
CALL_QJTAO NG Set p
-——> -—->
QCEV_PROCEED NG D ALI NG *B channel cut Proceedi ng
(if requested not thru <--
masked) CALL_PROCEED NG
<-- <--
CCEV_PROGRESSI NG P =1 Progress
(if requested not (i nterworking <--
nmasked) w th a non-1SDN
<-- has occurred
within the
net wor k)
CALL_PROGRESS
<- -
QCEV_PROGRESSI NG Pl=2 (the Progr ess
(if requested not destination user <--
nmasked) is not SDN)
<-- CALL_PROGRESS
<- -
Application may QCEV_PROXRESSI NG PI =8 (i n-band Progr ess
assi gn a voi ce (if requested not information is <--
resource to nmasked) now avai | abl e)
detect the in- <-- CALL_PROZRESS
band tone <--
CCEV_ALERTI NG ALERTI NG CALL_ALERT Aerting
(if requested not <-- option
nmasked) <--
<- -
CCEV_CONNECTED QONNECTED CALL_CONNECT Connect
<-- <-- <--
* Application nmay connect a voi ce channel to the B channel .
Asynchronous Programming
Application Device Driver State Firmware Network
NULL
cc_MakeGal I () ORN assi gned
S Cal | _Qutgoi ng
-->
CALL_QUTAO NG Set W

-->
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Application Device Driver State Firmware Network
QCEV_PRCCEED NG D ALI NG *B channel cut Proceedi ng
(if requested not thru <--
nmasked) CALL_PROCEED NG
<-- <--
QCEV_PRORESS NG Pl =1 Progress
(if requested not (i nterwor ki ng <--
nmasked) wi th a non-1SDN
<-- has occurred
within the
net wor k)
CALL_PROGRESS
<- -
QCEV_PROGRESSI NG PI=2 (the Progr ess
(if requested not desti nation user <--
nasked) is not ISDN)
<-- CALL_PROGRESS
<--
Application nay | OCEV_PROGRESS NG Pl =8 (i n- band Progr ess
assign a voi ce (if requested not information is <--
resource to nasked) now avai | abl e)
detect the in- <-- CALL_PROGRESS
band t one <--
QCEV_ALERTI NG ALERTI NG CALL_ALERT Aerting
(if requested not <-- option
nmasked) <--
<- -
QCEV_CO\NECTED QO\NECTED CALL_QONNECT Qonnect
<-- <-- <--

* Application may connect a voi ce channel to the B channel .
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Aborting cc_MakeCall()

When a B channel negotiation isused in call setup, the application must select

CCEV_PROCEEDING as the termination point for the cc_MakeCall( ) function
or use the asynchronous programming model. The following scenario illustrates a
case where the application uses an asynchronous model to abort the
cc_MakeCall( ) attempt.

Asynchronous Programming

process descri bed
bel ow in the
"Appl i cati on
Termnated Cal "
tabl e

Application Devicedriver State Firmware Network
NULL
cc_MakeGal | () CRN assi gned
--> Cal | _Qut goi ng
-->
CALL_QJTAO NG Set p
(request for -->
channel "x")
-->
QCEV_PROCEED NG D ALI NG CALL_PROCEED NG Proceedi ng
(indicating the (network w shes to <--
network request ed use a B channel
channel ) other than "x")
<-- <--
cc_DropGall () Cal I _D sconnect ed I DLE
> (cause val ue = 1)
-->
B channel di sconnect
di sconnect ed -->
CALL DISC
-->
Gontinue the [ -----
"di sconnect "
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Application Terminated Call

Appendix A - Call Control Scenarios

Firmwar e-controlled disconnect: Thisisthe default setting for parameter 24 in

the*.prm file

Synchronous Programming

RN
Return
<- -

CALL_DEALLOC ACK

<--

Application Device Driver State Firmware Network
CO\NECTED
cc_DropGall () Cal | _D sconnect ed
> (cause val ue =0)
-2
| DLE B channel D sconnect
di sconnect ed -->
CALL_D SC
-->
Rel ease
< -
termnation of CALL_QLEARED
cc_DropCal | () <--
<-- ** REL EASE_DONE **Rel _Conp
--2> -->
I SDN Bl ock_Ts I'ncom ng cal |
S unbl ocked
*cc_Rel easeCal | Cal | _Deal | oc
-2
-->
Driver rel eases NULL F/ Wrel eases CRN

a RELEASE nessage.

*cc_WAitCall( ) nust be issued again to receive the next incomng call.
**Npte that for the firnware-control | ed di sconnect process, the firnware i nmedi ately
sends a RELEASE DONE (and therefore a RELEASE GOWPLETE) to the network after receiving

Asynchronous Programming

-->

Application Device Driver State Firmware Network
CONNECTED
cc_DropGall () | Call_Di sconnected
--> (cause val ue =0)
-2
I DLE B channel D sconnect
di sconnect ed -->
CALL DI'SC
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Rel ease

QCEV_DRCPCALL
<--

CALL_QLEARED

RELEASE DONE
-->

cc_Rel easeCal |

-->

Cal | _Deal I oc
-->

Driver rel eases
ON
Return

<- -

F/ Wrel eases ORN
CALL_DEALLOC AK
<- -
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Host-controlled disconnect: Thisisthe default setting for parameter 24 in the

*.prmfile

Synchronous Programming

RN
Return
<- -

CALL_DEALLOC ACK
<--

Application Device Driver State Firmware Network
CO\NECTED
cc_DropGall () Cal | _D sconnect ed
> (cause val ue =0)
-->
| DLE B channel D sconnect
di sconnect ed -->
CALL_D SC
-->
Rel ease
<-
termnation of CALL_QLEARED
cc_DropCal | () <--
-
| SDN Bl ock_Ts I'ncomng cal
o> unbl ocked
*cc_Rel easeCal | Cal | _Deal I oc ** RELEASE DONE **Rel _Conp
-2 --2> -->
-->
Driver rel eases NULL F/ Wrel eases CRN

*cc_WAitCall( ) nust be issued again to receive the next incomng call.

**Note that for the host-controlled di sconnect process, the firnware sends a

RELEASE DONE (and therefore a RELEASE OOMPLETE) to the network only when the host does
a cc_ReleaseCall( ) .

Asynchronous Programming

Application Device Driver State Firmware Network
CONNECTED
cc_DropGall () | Call_Di sconnected
> (cause val ue =0)
-2
| DLE B channel D sconnect
di sconnect ed -->
CALL_DISC
-->
Rel ease
< -
QCEV_DRCPCALL CALL_QEARED
<-- <--
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cc_Rel easeCal |

-->

Cal | _Deal I oc
-->

RELEASE DONE
-->

Rel _Conp

Driver rel eases
ON
Return

<- -

F/ Wrel eases ORN
CALL_DEALLOC AK
<- -
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Outgoing call rejected by the network

Synchronous Programming

Application Device Driver | State Firmware Network
cc_MakeGall () | CRN assi gned D ALI NG
--> Cal | _Qut goi ng
-->
CALL_OJTGO NG Set up
--> -
QEV_ *Dl SCONNECTED CALL_REJECTI ON Rel_Conp
DI SCONNECTED <= <-
<--
|1 SDN Bl ock_Ts I'ncomng call
(sync node bl ocked
only)
-->
cc_DropGall( ) | DLE B channel
di sconnect ed
CALL DI SC
QOCEV_DRCPCALL CALL_QLEARED
<- -
cc_Rel easeCal | Cal | _Deal | oc NULL
) -->
-->
Driver rel eases F/ Wrel eases ORN
N CALL_DEALLOC AK
Return <--
<--

*Appl i cation can

(ERR | SDN_CAUSE) .

use cc_ResultValue( ) to determne the cause val ue for the di sconnect
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Incoming call rejected by the application

Synchronous Programming

Application Device Driver State Firmware Network
cc_WaitGall( ) I SDN_Unbl ock_Ts NULL I'ncomng call
--> --> unbl ocked
Set_p
< -
*B channel cut-thru Proceedi ng
CALL_PROCEEDI NG -->
-->
ORN assi gned CFFERED CALL_I NOCM NG
termnation of <--
cc_VaitCall( )
< -
cc_GetDN §( )
(option)
-->
Return
imediately with
DN S
<- -
cc_DropGall () Cal I _D sconnect
--> (cause val ue # 0)
| DLE B channel di sconnect
di sconnect ed -->
CALL DI SC
-->
Rel ease
<- -
termnation of CALL_QLEARED Rel _Conp
cc_DropCal I () <-- -->
<- -
|1 SDN Bl ock_Ts I'ncomng call
unbl ocked
cc_Rel easeCal | ( Ret ur ned
) i mredi atel y
- <--
Cal | _Deal | oc
-->
Driver rel eases NULL F/ Wrel eases CRN
RN CALL DEALLOC ACK
Return <--
<- -
Set_p
<- -
CFFERED CALL_I NOCM NG

cc_GetDN §( )
(option)
-->
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Application Device Driver State Firmware Network
cc_Gal I Ack( ) Proceedi ng
--> -->

*Appl i cation nay control

CALL_PROCEED NG by addi ng GOvBK_CALL_PRCC and usi ng
cc_Call Ack( ) to send event nask, proceeding toward network.

Asynchronous Programming

Application Device Driver State Firmware Networ k
cc_ WitQll( ) I SDN_Unhbl ock_Ts NULL Incomng cal |
> --> unbl ocked
Set_Wp
<--
*CALL_PROCEED NG Proceedi ng
--> -->
CRN assi gned CFFERED CALL_I NOOM NG
QCEV_CFFERED <--
<- -
cc_GetDN §( )
(option)
-->
Return
imediately with
DN'S
<- -
cc_DropGall () Cal | _D sconnect
--> (cause val ue #
0) -->
| DLE B channel di sconnect
di sconnect ed -->
CALL_D SC
-->
Rel ease
<- -
QCEV_DROPCALL CALL_CLEARED Rel _Conp
<-- <-- -->
cc_Rel easeCal | () Cal | _Deal I oc
--> -->
Driver rel eases NULL F/ Wrel eases ORN
N CALL_DEALLOC AKX
Return <--
<- -
Set_Wp
<- -
CFFERED CALL_I NOOM NG
<- -
cc_GetDN §( )
(option)
-->
cc_GCal I Ack( ) Proceedi ng
-->

* Application nay control

CALL_PROCEED NG by addi ng GOVBK_CALL_PROC and usi ng
cc_Call Ack( ) to send event nask, proceeding toward network.
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Glare Condition 1: Call collision occurs after the SETUP message is
sent to the network

A glare condition occurs when both an incoming and outgoing call request the
same time slot. When glare occurs, the incoming call is assigned thetime slot. In
this scenario, the firmware detects an incoming SETUP message after transmitting
the outgoing SETUP message to the network. In this case, the firmware contains a
call reference number for both the incoming and outgoing calls. Therefore, the
application must issue cc_DropCall() and cc_ReleaseCall() to release the
outgoing call prior to processing the incoming call. This scenario appliesto an
exclusive service setting with a firmware-controlled release configuration.

Asynchronous Programming

Application Device Driver State Firmware Networ k
cc_MakeCal I ()--> Host CRN # 1 NULL
assi gned
Cal | _Qut goi ng
-->
Firnmware ORN #1 Set up
is assi gned -->
CALL_QUTQAO NG
-->
Set _Wp
<- -
*B channel cut- Proceedi ng
thru -->
CALL_PROCEED NG
-->
Host CRN # 2 CFFERED Firnmvare GRN #2
assi gned is assigned
CCEV_CFFERED CALL_I NOOM NG
<-- <--
cc_Accept Gal I () CGll_Aert CALL_ALERT Aerting
(option) --> --> -->
-->
QCEV_AQCEPTCALL ACCEPTED CALL_ALERT_AXK
<-- <--
cc_Answer Gal I () Cal | _Connect *B channel cut- CGonnect
--> --> thru -->
CALL_CONNECT
-->
CCEV_ANSWERCALL CONNECTED CALL_GCONNECT_AC | Conn_
<-- K <--

< -

QCEV_DI SCONNECTED | ** DI SCONNECT CALL_REJECTI ON Rel _Conp
- - ED on RN # 1 <--
<- -
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Application Device Driver State Firmware Network
cc_MakeGal | ()--> Host CRN # 1 NULL
assi gned
Cal | _Qut goi ng
-->
Firnmvare GRN #1 Set up
i s assigned -->
CALL_QUTA NG
-->
cc_DropGal | () Gll_Ds
--> -->
CCEV_DRCPCALL I DLE CALL_QLEARED
<-- <--
cc_Rel easeCal I ( ) Cal | _Deal I oc NULL
-->
Host CRN #1 Firnvare CRN #1
rel eased rel eased
CALL_DEALLCC AC
K
<--

*Application nay connect a voice channel to the B channel .
**Application can use cc_ResultValue( ) to determne cause val ue for di sconnect

(ERR | SDN_CAUSE) .
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Glare Condition 2: Call collision occurs before the SETUP message is
sent to the network

A glare condition occurs when both an incoming and outgoing call request the
same time slot. When glare occurs, the incoming call is assigned thetime slot. In
this scenario, the firmware detects an incoming SETUP message prior to
transmitting the outgoing SETUP message to the network. The application
receives afailure to process the request to transmit the SETUP message
(CCEV_TASKFAIL event). In this case, the application does not need to issue
cc_DropCall() and cc_ReleaseCall(), and continues to process the incoming call.
This scenario applies to an exclusive service setting with a firmware-controlled
release configuration.

Asynchronous Programming

Application Device Driver State Firmware Network
cc_MkeCal I ()--> Host CRN # 1 NULL
assi gned
Cal | _Qut goi ng
-->
Set_Up
<--
*B channel cut- Proceedi ng
thru -->
CALL_PROCEED NG
-->
1 SDN Appl i cati on **Library NULL Firnware detects
does not need recei ves the col l'ision
cc_DropCall () or | SDN_ERRCR and prior to sending
cc_Rel easeGal | () rel eases host out the SETUP
and conti nues CRN #1 nmessage to the
processi ng the QCEV_TASKFAI L <- net wor k. )
incoming call.) - Precedence i s
given to the
incomng call.
Firnware CRN #1
is rel eased.
| SDN_ERRCR
<- -
Host CRN # 2 CFFERED CALL_| NOOM NG
assi gned <--
QCEV_CFFERED
<- -
cc_Accept Gal I () CGll_Aert CALL_ALERT Aerting
(option) --> --> -->
-->
AQCCEPTED

COCEV_ACCEPTCALL
< -

CALL_ALERT_ACK
< -
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cc_Answer Gal I () Cal | _Connect ed *B channel cut- Qonnect
--> --> thru -->
CALL_OONNECT
-->
CCEV_ANSWERCALL CONNECTED CALL_OONNECT_ACK | Gonn_ACK
<-- <-- <--

*Application may connect a voi ce channel to the B channel.
**Note that the OOEV_TASKFAI L event nay occur anytine between calling cc_MkeCall ()
and the recei pt of the GQCEV_ANSWERCALL event.
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Simultaneous disconnect (any state)

A simultaneous disconnect condition occurs when both the application and the
network attempt to disconnect the call. The following scenarios are written for the
asynchronous programming model. For synchronous programming,
CCEV_DROPCALL will terminate cc_DropCall( ).

The first simultaneous disconnect scenario covers the following conditions:

* Glareat firmware - the firmware sees DISCONNECT first.

e cc_DropCall() arrives beforerelease command is sent - the network
disconnects first while cc_DropCall( ) arrives at the firmware before a
release command is sent to the network.

NOTE: This scenario assumes the default firmware-controlled disconnect
process.
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Appendix A - Call Control Scenarios

RN
Return
<--

CALL_DEALLOC AK
<--

Application Device Driver State Firmware Network
CONNECTED
QCEV_ DI SOONNECTED CALL_D SC D sconne
DI SCONNECTED <-- ct
<-- <--
*cc_DropGall () Cal I _D sconnect e I DLE F rnwar e does Rel ease
d (cause val ue not hing here until -->
=0) Rel ease is sent
-->
**QCEV_DI SCONNEC Rel ease
TED -->
<- -
OBV _DROPCALL CALL_CLEARED Rel_Conp
<-- <-- <-
***cc_Rel easeCal Cal | _Deal I oc
I®) -->
-->
Driver rel eases NULL F/ Wrel eases CRN

*Application should set a “drop call” flag.
**Appl i cation should i gnore CCEV_D SOONNECTED if “drop call” flag is set.
***cc_Rel easeCal | () always clears “drop call” flag.
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The next scenario covers the following simultaneous disconnect conditions:

e cc_DropCall() arrives after Release command is sent - the network
disconnectsfirst while cc_DropCall( ) arrives at the firmware after a Release
command is sent to the network.

* Glarehappenson thewire - the firmware sees the cc_DropCall( ) function

cal first.

Asynchronous Programming

<--

Application Device Driver State Firmware Networ k
QONNECTED
QCEV_D SCONNECTE | DI SCONNECTED CALL_D SC D sconnec
D <- - t
<-- <- -
Rel ease
-->
Rel _Conp
<- -
cc_DropGall () | Call_Disconnecte | IDLE
--> d (cause val ue
:O)
-->
QCEV_DROPCALL CALL_QLEARED
<-- <- -
| SDN Bl ock_Ts I'ncomng cal |
(sync nodel bl ocked
only)
cc_Rel easeCal | Cal | _Deal | oc
() -->
-->
Driver rel eases NULL F/ Wrel eases CRN
CRN CALL_DEALLCC AKX
Return <--

Initiation of Hold and Retrieve (BRI and PRI DPNSS/Q.SIG
Protocols Only)
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Hold and retrieve - local initiated

Step | Dialogic API Action/Result Dialogic Event
1 CALL CONNECTED .
cc_Hol dCal I () -
CALL HELD
2 <- QCEV_HALDACK

Unroute SCous tine slot for held
call

cc_RetrieveGll ()

5 <-- QCEV_RETR EVEAXK
6 Reroute SCbus tine slot for
retrieved call
7 CALL NOT HELD
<-- QCCEV_HALDREJ

Take no action

8.

Place a connected call on hold (cc_HoldCall()).

When call is held, application will receive hold acknowledge
(CCEV_HOLDACK) event.

Application should unroute SCbus time slot for held call.
Retrieve aheld call (cc_RetrieveCall()).

When call isretrieved, application will receive retrieve acknowledge
(CCEV_RETRIEVEACK) event.

Application should reroute SCbhustime slot for retrieved call.

When cal is not held, application will receive hold reject
(CCEV_HOLDRE)) event.

Application should take no action on call’s SChus time slot.

NOTE: A request to retrieve aheld call cannot be rejected in the DPNSS

protocol.
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Hold and retrieve - remote initiated

Step | Dialogic API Action/Result Dialogic Event
1 CALL CONNECTED
<- QCEV_HOLDCALL
CALL HELD
2 Unroute SChus tine slot for
hel d cal |
3 cc_Hol dAck( ) ->
7 <- QCEV_RETR EVECALL
5 Reroute SChus tine slot for
retrieved call
CALL NOT HELD

Take no action

cc_Hol dRej ()

S

7.

396

Receives arequest to place a connected call on hold (CCEV_HOLDCALL).

Application accepts hold request; should unroute SChus time slot for

requested call.

Accepts hold request (cc_HoldAck()).
Receives request to retrieve aheld call (CCEV_RETRIEVECALL).

Application receives retrieve request; should reroute SCbus time slot for

requested call.

Application rejects hold request; should take no action on call's SChustime

slot.

Rejects hold request (cc_HoldRej ().
NOTE: A request to retrieve aheld call cannot be rejected in the DPNSS

protocol.




Network Facility Request or Service

Vari-A-Bill (AT&T Service Only)

Appendix A - Call Control Scenarios

Vari-A-Bill isa service option provided only by AT&T at the press time of this

document.

Asynchronous Programming

Application Device Driver State Firmware Network
CALL_ALERT Aerting
> -->
CALL_CONNECT CGonnect
--> -->

OCEV_CONNECTED CONNECTED CALL_CONNECT_ACK OO\N_ACK
<-- <-- <--
cc_SetBilling( ) I SDN_SETBI LLI NG Request for FAC

o> --> bi | I'ing change -->
CALL_FAQ LITY
-->

QCEV_SetBilling Response fromthe FAC

or termnation

of

cc_SetBilling( )
<- -

network; a

positive confirm

or areject for

"a" reason, etc.

| SDN_SETBI LLI NG
<- -

<--
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ANI-on-demand - incoming call (AT&T Service Only)

The following scenario uses cc_RegANI () to acquirethe caller'sID. It differs

from the cc_GetANI () function in the way the function is returned.

Asynchronous or Synchronous Programming

termnation of

cc_RegAN for

sync progranm ng
<- -

<--

Application Device Driver State Firmware Network
NULL
CRN assi gned Set_W
<- -
*B channel cut-thru Proceedi ng
CALL_PROCEED NG -->
-->
OCEV_CFFERED CFFERED CALL_I NOOM NG
<-- <--
cC_RegAN () SDN_Get AN CALL_ FAO LI TY FAC
> --> --> -->
QCEV_Get AN for CPN' BN i nfornati on FAC ACK
async progr anm ng is contained in <--
<-- FAC AKX nessage or
or | SON_RETAN FAC REJ

* Application nmay connect a voi ce channel to the B channel .
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Advice of charge - inbound and outbound call (AT&T Service Only)

Asynchronous Programming: Call disconnected by network

Application DeviceDriver | State Firmware Network
CONNECTED
QCEV_D SCONNECT | DI SCONNECTED Char ge di sconnect
ED infornmation is <--
<-- part of the D SC
nessage
CALL D'SC
<- -
Rel ease
-->
cc_GetBilling( REL_QOw
) <-
-->
billing info
(return
i medi at el y)
<- -
cc_Rel easeCal | ( Cal | _Deal | oc
-->
- 2 >
Return NOLL CALL_DEALLOC AX
<-- <--
Synchronous Programming: Call disconnected by application
Application Device Driver State Firmware Networ k
CONNECTED
cc_DropGall () Cal I _D sconnect e
> d
-->
B channel di sconnect
di sconnect ed ed
CALL_ DI SC -
-->
Rel ease
<- -
QCEV_DRCPCALL | DLE Charge infornati on Rel _Conp
<-- is part of the -->
Rel ease nmessage
CALL_QLEARED
<- -
cc_GetBilling( )
-->
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Billing info

(return

imedi ately.)
<- -

cc_Rel easeCal | ( Cal I _Deal  oc
) -->

-->

Return NULL CALL DEALLOC AKX
<-- <--

Two B Channel Transfer (TBCT)

TBCT enables an ISDN PRI user to request the switch to connect together two
independent calls on the user’ sinterface. The two calls can be served by the same
PRI trunk or by two different PRI trunks that both serve the user.

NOTE: For moreon TBCT, refer to the Bellcore Generic Requirements GR-
2865-CORE, ISSUE 2, May 1997: Generic Requirements for ISDN PRI
Two B Channel Transfer.

If the switch accepts the request, the user is released from the calls and the two
other users are connected directly. Billing for the two original calls continuesin
the same manner asif the transfer had not occurred. As an option, TBCT also
allowsfor transfer notification to the transferred users.

TBCT works only when al of the following conditions are met:

»  Theuser subscribesto TBCT (thisfeature is supported for 5ESS, 4ESS, and
NI2 protocols)

e Thetwo calls are of compatible bearer capabilities

* Atleast one of the two callsis answered. If the other call is outgoing from the
user, it may be either answered or alerting; if the other call isincoming to the
user, it must be answered.

The TBCT feature isinvoked by sending a FACILITY message to the Network
containing, among other things, the Call Reference Values (CRVS) of the two calls
to be transferred. The cc_GetNetCRV () function allows applications to query the
Diaogic firmware directly for the Network Call Reference Value. (See the
cc_GetNetCRV () function description in Chapter 5. |SDN Function Reference
for more information.)
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When atransferred cal is disconnected, the network informsthe TBCT controller
by sending aNOTIFY message with the Network Call Reference Value. The
application receives the GCEV_EXTENSION event (with ext_id =

GCIS EXEV_NOTIFY) event.

The following figures provide line diagrams that illustrate the operation of this
feature. Figure 7 shows the invocation of TBCT with notification in which both
calls answered.

DISCONNECT (calltransfer active)
(CR = call#1)

RELEASE —
RELEASE
-« COMPLETE
DISCONNECT
—————
(CR = call #2)

—_—
RELEASE

RELEASE
——— comMPLETE

Figure 7. TBCT Invocation with Notification (Both Calls Answered)
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Figure 8 shows the invocation of TBCT with notification where one call is
answered and the other call is alerting.

402

Controller

FACILITY —

(Invoke)

4—— FACILITY
(Return reult:
Invoke: Transfers:
active transfers.
available transfers:
Invoke: Set Call Tab)

4—— DISCONNECT
(CR =call #1)
RELEASE —p

¢ RELEASE
COMPLETE

DISCONNECT
(CR=call#2)

RELEASE —P»

RELEASE
COMPLETE

4—

NOTIFY

(Notification:
Transferred Call
Clearing:
Call Tag:
Notification:
Transfers:
active transfers,
available transfers)

Figure 8. TBCT Invocation with Notification

Network

User A

User A and B connected

NOTIFY

(call transfer active)

—

<4—— CONNECT

User A and B connected end-to-end

NOTIFY

(call transfer active)

Call transferred

Tranéferred Call Cleared

NOTIFY
(call transfer active)

—>

(Call 1 Answered/Call 2 Alerting)

User B
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Thefollowing call scenario describes the procedures for initiating a TBCT. The
scenario is followed by code samples that demonstrate the use of Dialogic API in

initiating a TBCT.

Synchronous Programming: Initiating TBCT

(Gall #1)
>

Application Device Driver State Firmware Networ k
cc_Qpen( ) NULL
Board | evel
devi ce
>
Return with
board | evel
devi ce
<- -
cc_Qpen( ) NULL
B-channel 1ine
devi ces
-->
Return with line
devi ce
<- -
UsersA & B connected
cc_Get Net RV 1 SDN_GETNETCRV CONNECTED
(Gall #2) --> (Calls #1 and
s #2)
I SDN_GETNETCRV
<- -
Return with
network CRV
<- -
cc_SndMsg
(FAQLITY, Call
#1)
-->
CALL FAOLITY Facility
(Gall #1) -->
-->
CCEV FAQ LI TY FaciTity
(Gall #1) <-
<- -
cc_GetCallInfo( )
(Call #1)
DI SOONNECTED CALL_D SC D sconnect
(Gall #1) (Call #1) (Gall #1)
<-- <--
QCEV_DI SOCONNECT Rel ease
(Gall #1) (Call #1)
<-- -->
cc_DropGall( ) CALL_D SCONNECTE | TDLE Rel_Conp
(Gall #1) D (Gall #1) (Gall #1)
_-——> <- -
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Application Device Driver State Firmware Networ k
QOCEV_DROPCALL CALL_CLEARED
(Call #1) (Call #1)
<-- <--
cc_Rel easeCal I ( ) CALL_DEALLCC
(Call #1) (Call #1)
--> -->
Driver rel eases NULL CALL_DEALLOC AXK
OGN return (CGall #1) (Call #1)
<- -
DI SCONNECTED CALL_DI SC D sconnect
(Call #2) (Call #2) (Call #2)
<-- <- -
QCEV_Dl SCONNECT Rel ease
(Call #2) (Call #2)
<-- -->
cc_DropCall( ) CALL_D SOONNECTE | IDLE Rel _Conp
(Call #2) D (Call #2) (Call #2)
--> (Gall #2) <--
-->
QOCEV_DROPCALL CALL_CLEARED
(Call #2) (Call #2)
<-- <--
cc_Rel easeCal I () CALL_DEALLCC
(Call #2) (Call #2)
-->
Driver rel eases NULL CALL_DEALLOC AXK
OGN return (Gall #2) (Gl #2)
<- -
Users A & B disconnected
Notify
(QRV = 0)
<- -
CALL_NOTI FY
(boar ddev =

dtiB#, ORN = 0)
<--

QCEV_NOTI FYNULL

(boar ddev =

dtiB#, OGRN = 0)
<- -

cc_Get NonGal | Msg(

Board | evel device
-->

Return with
NOTI FY message
<- -
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The following code samples demonstrate the use of the Dialogic API at various
stages of the TBCT call scenario.

1. Opening a board level device:
LINDEV  dti_devl hdl;

rc = cc_Cpen( &dti_bd_hdl, "dtiBl", 0);

2. Retrieving the Network’s Call Reference Value:

CRN  crnl1=0;
unsi gned short crnl_crv=0;

rc = 6c_@.t Net RV ( crnl, &rnl_crv );

3. Building and sending the Facility message to initiate the TBCT for ISDN NI2
protocols on aDMS switch:

typedef union {

struct {

unsi gned char ie_id; /1 Byte 1

unsi gned char | ength; /1 Byte 2

unsi gned char prot_profile . 5; /1 Byte 3, Intel Layout
unsi gned char spare 12;

unsi gned char extension_1 01

unsi gned char conp_type; /1 Byte 4

unsi gned char conp_| engt h; /1 Byte 5

unsi gned char conp_dat a[ 249] ; /1 Bytes 6 to 254

11 Prebaring the Facility | E H enment

thct _ie.bits.ie id = 0x1C
tbhct _ie.bits.length = 21;
tbhct _ie. bits.extension_1 =1
thct _ie. bits.spare = 0x00;

thct _ie.bits.prot_profile 0x11; // Supplenentary Service (RCSE)

tbct _i e. bits. conp_type
tbct _ie. bits.conp_|l ength

OxAl; // Invoke
18; /1 Conponent Length (Data Qnly)

tbct _i e. bits. conp_dat a[ 0]
tbct _i e. bits. conp_data[ 1]
tbct _i e. bits. conp_dat a[ 2]

0x02; // Invoke Identifier, tag
0x01; // Invoke Identifier, length
Ox2E; // Invoke Identifier, invoke ie (varies)
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0x06; // Qperation (bject, tag

0x07; // Qperation Cbject, length

0x2A; // Qperation Cbject, (peration Val ue
0x86; // Qperation Chject, (peration Val ue
0x48; // Qperation Cbject, (peration Val ue
OXCE, // Qperation Cbject, (peration Val ue
0x15; // Qperation Chject, (peration Val ue
0x00; // Qperation Chject, (peration Val ue
0x08; // Qperation Chject, (peration Val ue

tbct _i e. bits. conp_data[ 3]
tbct _i e. bits. conp_dat a[ 4]
tbct _i e. bits. conp_dat a[ 5]
tbct _i e. bi ts. conp_dat a[ 6]
tbct _i e. bits. conp_data[ 7]
tbct _i e. bits. conp_dat a[ 8]
tbct _i e. bits. conp_data[ 9]
tbct _i e. bits. conp_dat af 10]
tbct _i e. bits. conp_dat af 11]

tbct _i e. bits. conp_dat af 12]
tbct _i e. bits. conp_dat af 13]
& D Channel 1D)

0x30; // Sequence, tag
0x04; // Sequence, length (varies, conbined |l ength of Link

tbct _i e. bits. conp_dat a 14]
tbct _i e. bits. conp_dat a 15] 0x02; // Link 1D, length (varies)
tbct _i e. bits. conp_dat a 16] (unsi gned char) ((crn2_crv>>8) &OxFF);
/1 Link ID linkid value (varies)

tbhct _ie.bits.conp_data[17] = (unsigned char) (crn2_crv&xFF);

/1 Link ID, inkid value (varies)

0x02; // Link 1D tag

/1 The D Channel ldentifier is Qptional

/1 tbct_ie. bits.conp_data[ 18] 0x04; // D Channel
/1 tbct_ie.bits.conp_data[19] 0x04; // D Channel
/1 thct_ie. bits.conp_data[ 20] 0x00; // D Channel
/1 tbct_ie. bits.conp_data[21] 0x00; // D Channel
/1 tbct_ie. bits.conp_data[22] 0x00; // D Channel
/1 tbct_ie. bits.conp_data[ 23] 0x00; // D Channel

D tag

D length

D, dchid (varies)
D, dchid (varies)
D, dchid (varies)
D, dchid (varies)

/*

** Load all the IEs into a single |E bl ock

*x II'NOTE! - |E nust be added in IE ID order!
*/

ie_blk.length = (5 + 18);
for ( ctr =0; ctr <ie blk.length; ctr++) {
ie_blk.data[ctr] = tbct_ie.bytes[ctr];

}/* endif */

/*

** Send out a facility nessage that wll execute the transfer
*/

rc = cc_SndMsg( crn2, SndMbg_Facility, & e_blk );

4. Processing the Network response to TBCT request:

typedef union {

struct {
unsi gned char ie_id; /1 Byte 1
unsi gned char | ength; /1 Byte 2
unsi gned char prot_profile . 5; /1 Byte 3, Intel Layout
unsi gned char spare 12;
unsi gned char extension_1 01
unsi gned char conp_type; /1 Byte 4
unsi gned char conp_| engt h; /1l Byte 5
unsi gned char conp_dat a[ 249] ; /1 Bytes 6 to 254
} bits;

unsi gned char byt es[ 254] ;
} FAQLITY_| E LAYQUT;
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FAQLITY | E LAYQUT *tbet ie;
IEBLK ielist;

ext_id = (EXTENSI ONEVIBLK*) (et aevt . ext evtdat ap);
/*assunes ‘netaevt’ is filled by gc_Get Met aBEvent */
switch ( event )

{

case GCEV_EXTENS| O
switch (ext_id)

Il retrieve facility IE
for (ielen=2; ielen <ielist.length;)

if (ielist[ie_len] == FAQLITY_IE
/1 found the facility IE
{

thet_ie = & e list[ie_len]; /1 process the Facility IE

thct_ie len = thct_id->l ength;

#define FAQLITY_IE 0x1C

#define RETURN RESULT  OxA2

#def i ne RETURN_ERRCR OxA3

#defi ne REJECT OxA4

#def i ne | N\VCKE_| DEN_TAG 0x02
if (tbhct_ie->bits.conp_type == RETURN RESULT)
/1 network accepted TBCT request {

I/ if subscribed to Notificati 6n to Control ler, check for Invoke conponent //
if (tbct_ie->bits.conp_data[0] == | N\VCKE_| DEN TAG

i nvoke_i den = tbct_ie->bits.conp_data[2];
/1 get invoke identifier
I3
else if (thct_ie->bits.conp_type == RETURN RESULT)
/1 network accepted TBCT request

el se

{
/* if it is not facility IE go to the next |E */
/* if thisis single byte IE */
if (ielist[ie_len] & 0x80)
/* increment by one byte */
ielen =ie_len + 1;
el se/* otherw se increment by length of the |E */
ielen =ie_len +ie_list[ielen + 1];

br eak;
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5. Processing the Network notification for disconnecting transferred calls:

ext_id = (EXTENSI ONEVIBLK*) (et aevt . ext evtdat ap);
/*assunes ‘netaevt’ is filled by gc_Get Met aBEvent */

switch ( event )
{

case GCEV_EXTENS| O
switch (ext_id);

case @3S BEXEV_NOTI FY:
gc_GetInfoH en{ boarddev, & e_list );

Il retrieve Notification IE
for (ielen=2; ielen <ie_list.length;)

if (ielist[ie_len] == NOIlFlI CATION | E
/1 found the Notification IE

{
el se
Lo .
/* if it is not facility IE go to the next |E */
/* if thisis single byte IE */
if (ielist[ie_len] & 0x80)
/* increment by one byte */
ielen =ie_len + 1;
el se
/* otherw se increment by length of the IE */
ielen =ie_len +ie_list[ielen + 1];
}
}
br eak;
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Non-Call Associated Signaling (NCAS)

NCAS alows users to communicate by means of user-to-user signaling without
setting up acircuit-switched connection (it does not occupy B channel
bandwidth). A temporary signaling connection is established and cleared in a
manner similar to the control of a circuit-switch connection.

NOTES: 1. Thisfeatureis supported for the 5ESS protocol only
2. For more on NCAS, refer to Technical Reference 41459, AT& T
Network ISDN Primary Rate and Special Application Specification.

Since NCAS calls are not associated with any B channel, applications should
receive and transmit NCAS calls on the D channel line device. Once the NCAS
connection is established successfully, the application can transmit user-to-user
messages using the CRN associated with the NCAS call. The Dialogic software
and firmware support 16 simultaneous NCAS calls per D channdl.

The following figures provide line diagrams that illustrate the operation of the
NCAS feature.

Network User

Setup

Connect
+—

Figure 9. User-Accepted Network-Initiated NCAS Request
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Network

Setup

Release

A

v

OR

Release Complete

A

User

Figure 10. User-Rejected Network-Initiated NCAS Request

Figure 11. User-Disconnected NCAS Call

Network

Release
—_—

Release Complete
+—

User

The following scenarios demonstrate the procedures for a user-initiated and a
network-initiated NCAS call.

User-initiated call

In the following scenario, the user initiates and disconnects the NCAS call for

dtiB1.

Synchronous Programming

Application

Device Driver

State

Firmware

Networ k

cc_Qpen( )
-->

NULL

Return with line
devi ce

Set up NCAS cal |
paranmeter in
MAKECALL_BLK
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Application Device Driver State Firmware Networ k
Return
<- -
cc_MakeCal I ()
D channel |ine
devi ces
(dti B1T24)
-->
CALL_OJTQO NG Set up
> -->
CCEV_CONNECTED GONNECTED Connect
<-- <- -
NCAS call connected
cc_SetInfoH en( )
setup user-to-
user infornation,
D channel |ine
devi ces
(dti B1T24)
-->
cc_SndMsg( ) CALL_WJ w
send User -t o- user --> -->
signal i ng
-->
QCEV_USR NFO CALL_WJ U3
<-- <-- <--
cc_GetCalllInfo( )
retrieve user-to-
user infornation
-->
cc_DropCall( ) CALL_D SCONNECTED | IDLE Rel ease
--> --> -->
QOCEV_DROPCALL CALL_CLEARED
<-- <--
cc_Rel easeCal I ( ) CALL_DEALLCC Rel _Conp
--> --> <--
Driver rel eases NULL CALL_DEALLCC A
CRN return X
<- -
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The following code samples demonstrate the use of the Dialogic API at various
stages of the NCAS call scenario.

1. Opening a D channel line level device:
LI NEDEV D chan_devi_hdl ;

rc = 6c_Q)en( &D chan_devl hdl, "dtiB24", 0);

2. Setting up the MAKECALL_BLK for an NCAS call:

MAKECALL_BLK *nakecal | p;

/1 initialize makecal | bl ock
makecal | p- >i sdn. BC xfer_cap
nmakecal | p- >i sdn. BC xf er _node
makecal | p->i sdn. BC xfer_rate

B

makecal | p->i sdn. usri nfo_| ayer1_pr ot ocol

makecal | p->i sdn. usr_rate NOT_USED,
makecal | p- >i sdn. dest i nati on_nunber _t ype NAT_NUMBER
makecal | p->i sdn. desti nati on_nunber _plan = |SDN NUMB PLAN

makecal | p- >i sdn. dest i nati on_sub_nunber _t ype = C8_SuB ADDR
makecal | p- >i sdn. desti nati on_sub_phone_nunber[0] =

makecal | p->i sdn. ori gi nati on_nunber _type = NAT_NUMBER

nmakecal | p->i sdn. ori gi nati on_nunber _pl an = | SDN_ NUMB_PLAN

makecal | p- >i sdn. ori gi nat i on_phone_nunber [ 0] = ‘19739903000
makecal | p->i sdn. ori gi nati on_sub_nunber _type = C8_SUB ACDR
makecal | p->i sdn. ori gi nati on_sub_phone_nunber[0] = ‘5678
makecal | p->i sdn.facility_feature_service = | SDN SERVI CE,

makecal | p->i sdn. facility_codi ng_val ue = | SDN_SD\
/1 or | SDN ACONET, please check wth your service provider

makecal | p- >i sdn. usri nfo_buf p NULL;

makecal | p- >i sdn. nsf c_buf p NULL;
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In the following scenario, the network initiates and disconnects the NCAS call for

dtiB1.

Synchronous Programming

Application Device Driver State Firmware Network
cc_Qpen( ) NULL
D channel 1ine
devi ces
(dti B1T24)
-->
Return with line
devi ce
<--
cc_WaitGll( )
D channel 1ine
devi ces
(dti B1T24)
-->
OEV_CFFERED CFFERED CALL INOMNG | Setup
D channel 1ine <-- <--
devi ces (dtiB1T24)
<- -
cc_AnswerCal I () Cal | _Connect CONNECTED Connect
--> --> -->
NCAS call connected
cc_SetInfoH en( )
setup user-to-
user information,
D channel 1ine
devi ces
(dti B1T24)
-->
cc_SndMsg( ) CALL_WJ w
send user -t o-user --> >
signal ing
-->
OEV_USR NFO CALL_ W w
<-- <-- <- -
cc_GetCallInfo( )
retrieve user-to-
user information
I DLE Rel ease
<- -
Rel ease Conp
-->
QCEV_Dl SOCONNECT CALL_D SC
<-- <--

cc_DropGall( )
-->
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CCEV_DRCPCALL CALL_CLEARED
<-- <-
cc_Rel easeCal | () CALL_DEALLCC
> -->
Driver rel eases NULL CALL_DEALLQOC
CRN return AXK

414
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This appendix describes call scenarios that are specific to the DPNSS protocol.
Each scenario provides atable that illustrates the Dialogic Application
Programming Interfaces (APIs) issued by the application to either initiate a
transaction or to respond to an external action, and the resulting Dial ogic event
that is returned to the application. A step-by-step description of the scenario
follows the table for further clarification.

Thefollowing call scenarios are provided in this chapter in the order listed below:

Executive Intrusion - Normal

Executive Intrusion - With Prior Validation
Local Diversion - Outbound

Local Diversion - Inbound

Remote Diversion - Outbound

Remote Diversion - Inbound

Virtual Call - Outbound

Virtual Call - Inbound
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Executive Intrusion - Normal

Step | Dialogic API Action/Result Dialogic Event
1 cc_MakeCall( ) >
(with Intrusion |E)
2 < CCEV_PROCEEDING
INTRUSION
SUCCEEDED
3 < CCEV_CONNECTED

INTRUSION FAILED

4 <-- CCEV_DISCONNECT

1. Placesan outgoing call (cc_MakeCall( )) to abusy extension with intrusion
information set to "Normal." See Appendix C for the format of Intrusion |E.

2. Receivescal proceeding (CCEV_PROCEEDING).

3. Receivescal connected (CCEV_CONNECTED) event. Call successfully
intruded.

4. Receives call disconnect (CCEV_DISCONNECT) event. Call was not
intruded.

Executive intrusion - with prior validation

Step | Dialogic API Action/Result Dialogic Event
1 cc_MakeCall() ->
(with Intrusion |E)
2 < CCEV_PROCEEDING (with Busy |E)
3 cc_SendMsg( ) -->
(SndMsg_Intrude)
INTRUSION
SUCCEEDED
4 <-- CCEV_CONNECTED

INTRUSION FAILED

5 <-- CCEV_DISCONNECT
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1. Placesan outgoing call (cc_MakeCall( )) to abusy extension with intrusion
information set to "Prior Validation." See Appendix C for the format of
Intrusion |E.

2. Receivescdl proceeding (CCEV_PROCEEDING) event with indication that
remote party was busy. Use cc_GetSiglnfo( ) to retrieve Busy |E. See
Appendix C for Busy |E's format.

3. Sendsintrude request using (cc_SndM sg( )). Seethe cc_SndMsg( ) function
description for details.

4. Receives call connected (CCEV_CONNECTED) event. Call successfully
intruded.

5. Receivescal disconnect (CCEV_DISCONNECT) event. Call was not
intruded.

Local diversion - outbound

Step | Dialogic API Action/Result Dialogic Event
1 cc_MakeCall() >
2 <- CCEV_PROCEEDING (with Diversion

IE, diversion location:
DIVERT_LOCAL)

3 <-- CCEV_CONNECTED

1. Placesan outgoing cal (cc_MakeCall()).

2. Receives cal proceeding (CCEV_PROCEEDING) event with indication that
call was diverted to another location. Use cc_GetSiginfo( ) to retrieve
Diversion |E. See Appendix C for Diversion |E's format.

3. Receivescall connected (CCEV_CONNECTED) event. Call established.

Local diversion - inbound

Step | Dialogic API Action/Result Dialogic Event

1 <-- CCEV_OFFERED
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cc_SndMsg( )
(SndMsg_Divert, diversion
location: DIVERT_LOCAL)

cc_AnswerCall()

->

<--

CCEV_ANSWERED

1. Receivesincoming cal (CCEV_OFFERED) event.

2. Divertsincoming call (cc_SndM sg( )) to different extension. Use
cc_SndMsg( ) to divert theincoming call. Seethe cc_SndMsg( ) function
description for details.

Answer incoming call (cc_Answer Call()).
4. Receivescall connected (CCEV_ANSWERED) event.

Remote diversion - outbound

Step | Dialogic API Action/Result Dialogic Event
1 cc_MakeCall() ->
2 cc_SndMsg( ) < CCEV_PROCEEDING (with Diversion
(SndMsg_Divert, diversion |E, diversion location:
location: DIVERT_REMOTE) DIVERT_REMOTE)
3 cc_DropCall() -->
4 <-- CCEV_DROPCALL
5 cc_ReleaseCall( ) ->
6 cc_MakeCall() ->
(with Diversion |E)
DIVERT
SUCCEEDED

<--

CCEV_PROCEEDING

<--

CCEV_DIVERTED

<--

CCEV_CONNECTED

DIVERT FAILED

10

<--

CCEV_DISCONNECT
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Party 1 calls Party 2 by issuing cc_MakeCall( ).

Party 1 receives CCEV_PROCEEDING event from Party 2 with indication
that call needs to be diverted to Party 3. Diversion |E will contain the
telephone number of Party 3. See Appendix C for Diversion |E's format.

Party 1 disconnects original call to Party 2.
Party 1 receives call disconnect (CCEV_DROPCALL) event from Party 2.
Releases first call.

Party 1 divertscall to Party 3. Calling party humber |E should contain Party
3'stelephone number. Diversion |E should contain Party 2's telephone
number. See the cc_SetlnfoElem( ') function description for details on
sending Diversion |E.

Party 1 receives proceeding (CCEV_PROCEEDING) event from Party 3.
Party 1 receives divert successful (CCEV_DIVERTED) event from Party 3.

Party 1 receives call connected (CCEV_CONNECTED) event from Party 3.
Call successfully diverted.

Party 1 receives divert failed (CCEV_DISCONNECT) event from Party 3.
Call was not diverted.

Remote diversion - inbound

Step | Dialogic API Action/Result Dialogic Event

<-- CCEV_OFFERED

cc_SndMsg() -->
(SndMsg_Divert, diversion
location: DIVERT_REMOTE)

<-- CCEV_DISCONNECT

cc_DropCall() -->

<-- CCEV_DROPCALL

cc_ReleaseCall() -->

1.

Party 2 receivesincoming call (CCEV_OFFERED) from Party 1.
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2. Party 2 divertsincoming call to Party 3. Send Party 3’ s telephone number as
Diversion number. See Appendix C for the format of SndMsg_Divert

message.

3. Party 1 disconnects cal to Party 2.
4. Party 2 dropscall (cc_DropCall()).
5. Party 2 receives drop call event (CCEV_DROPCALL) event from Party 1.
6. Releasescall.
Transfer
Step | Dialogic API Action/Result Dialogic Event
1 <-- CCEV_OFFERED (CRN 1)
2 cc_AnswerCall() (CRN 1) -->
3 cc_HoldCall() (CRN 1) >
4 < CCEV_HOLDACK (CRN 1)
5 cc_MakeCall() >
(CRN 2, with Inquiry |E)
6 <-- CCEV_PROCEEDING (CRN 2 with
Inquiry |E)
7 <-- CCEV_CONNECTED (CRN 2 with
Inquiry |E)
8 cc_SndMsg() -->
(SndMsg_Transfer, CRN 1)
9 cc_SndMsg( ) ->
(SngMsg_Transfer, CRN 2)
10 <-- CCEV_TRANSFERACK (CRN 1)
11 <-- CCEV_TRANSFERACK (CRN 2)
12 Cross connect CRN 1'sand
CRN 2's SCbustime slot
13 <-- CCEV_TRANSIT (CRN 1)
14 cc_SndMsg() -->
(SndMsg_Transit, CRN 2)
15 < CCEV_TRANSIT (CRN 2)
16 cc_SndMsg( ) ->
(SndMsg_Transit, CRN 1)
17 <-- CCEV_DISCONNECT (CRN 1)
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18 cc_DropCall() (CRN 1) -->

19 <-- CCEV_DROPCALL (CRN 1)
20 cc_ReleaseCall( ) (CRN 1) ->

21 <-- CCEV_DISCONNECT (CRN 2)
22 cc_DropCall() (CRN 2) -->

23 <-- CCEV_DROPCALL (CRN 2)
24 cc_ReleaseCall( ) (CRN 2) ->

10.

11.

12.

Party 2 receivesincoming call (CCEV_OFFERED) from Party 1.
Party 2 answers call (cc_Answer Call( )) from Party 1.

Party 2 places call on hold (cc_HoldCall()).
NOTE: Some switches may not support Hold.

Party 2 receives call on hold acknowledge (CCEV_HOLDACK) event.

Party 2 places an inquiry call (cc_MakeCall()) to Party 3. Application
should use Party 1's telephone number as the calling party number and Party
3'stelephone number as called party number. See Appendix C for the Inquiry
|E format.

Party 2 receives call proceeding (CCEV_PROCEEDING) event with Inquiry
|E from Party 3. See Appendix C for the Inquiry I1E format.

Party 2 receives call connected (CCEV_CONNECTED) event with Inquiry
|E from Party 3. See Appendix C for the Inquiry IE format.

Party 2 sends transfer request (cc_SndM sg( )) to Party 1 with
TRANSFER_ORIG astransfer direction. See Appendix C for message
format.

Party 2 sends transfer request (cc_SndM sg( )) to Party 3 with
TRANSFER_TERM astransfer direction. See Appendix C for message
format.

Party 2 receives transfer acknowledge (CCEV_TRANSFERACK) from Party
1.

Party 2 receives transfer acknowledge (CCEV_TRANSFERACK) from Party
3. Transfer completed. At thistime, Party 2 loses control of the call.

Application should cause Party 1 to listen to Party 2’ s transmit time slot and
Party 2 to listen to Party 1's transmit time slot.
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13.

14.

15.

16.

17.
18.
19.
20.
21
22,
23.
24,

Party 2 receivestransit (CCEV_TRANSIT) event from Party 1. Party 2
should retrieve the content of the Transmit Message using cc_GetSiginfo( ).

Party 2 sends content of Transmit Message (unchanged) from Party 1 to Party
3 (cc_SndMsg( )). See Appendix C for message format.

Party 2 receivestransit (CCEV_TRANSIT) event from Party 3. Party 2
should retrieve the content of the Transit Message using cc_GetSiglnfo( ).

Party 2 sends content of Transit Message (unchanged) from Party 3 to Party 1
(cc_SndMsg( )). See Appendix C for message format.

Party 2 receives disconnect all (CCEV_DISCONNECT) event from Party 1.
Party 2 dropscall (cc_DropCall()) to Party 1.

Party 2 receives drop call event (CCEV_DROPCALL) event from Party 1.
Releases call to Party 1.

Party 2 receives disconnect al (CCEV_DISCONNECT) event from Party 3.
Party 2 drops call (cc_DropCall()) to Party 3.

Party 2 receives drop call event (CCEV_DROPCALL) event from Party 3.
Releases call to Party 3.

NOTES: 1. Steps 3 and 4 are optional and need not be carried out on most

switches.

2. Steps 12 through 16 may be repeated multiple times depending on
when or whether the distant PBX supports Route Optimization.
When Route Optimization occurs, or if either end of the transferred
call isterminated, the call flow proceeds to step 17.

Virtual call -outbound

Step | Dialogic API Action/Result Dialogic Event
1 cc_MakeCall( ) >
(with Virtual Call IE)
2 < CCEV_DISCONNECT
3 cc_DropCall() ->
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<-- CCEV_DROPCALL

cc_ReleaseCall() -->

Places an outgoing call (cc_MakeCall( )) with Virtual Call IE and any other
information set, such as NSI strings or Extension Status. See Appendix C for
the format of Virtual Call IE.

Receives call disconnected (CCEV_DISCONNECT) event. Use
cc_ResultValue( ) to retrieve the clearing cause. RESP_TO_STAT_ENQ
means the call was Acknowledged and FACILITY _REJECT means the call
was Rejected.

Issues cc_DropCall().
Receives drop call (CCEV_DROPCALL) event.
Issues cc_ReleaseCall( ).

Virtual call -inbound

Step | Dialogic API Action/Result Dialogic Event

< CCEV_OFFERED
(with Virtual Call IE)

cc_DropCall() -->

<-- CCEV_DROPCALL

cc_ReleaseCall() -->

Receives call offer (CCEV_OFFERED) event with indication that thisisa
virtua call. Use cc_GetSiglnfo( ) to retrieve Virtual Call IE and any other
information, such as NSl strings.

Issues cc_DropCall( ') with clearing cause set to RESP_TO_STAT_ENQ to
acknowledge the call or FACILITY _REJECT to reject the call.

Receives drop call (CCEV_DROPCALL) event.
Issues cc_ReleaseCall( ).
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Appendix C - IEs and ISDN Message
Types for DPNSS

This appendix lists the information elements (1ES) and ISDN message typesin the
ISDN software library that support the DPNSS protocol.

Information Elements for cc_GetCallinfo( ) and
cc_GetSigiInfo()

The following tables describe the different types of | Es that can be retrieved for
DPNSS using the cc_GetCalllnfo( ) and cc_GetSiglnfo( ) functions.

Intrusion IE:
Field Description Field Selection Definition
1IEID Busy IEID BUSY_IE Busy |E value for the
CCEV_PROCEEDING
event indicates that the
called party is busy
Diversion IE:
Field Description | Field Selection Definition
1. IEID Diversion IE | DIVERSION_IE 1. ADIVERSION_IE value
ID in aCCEV_OFFERED event
provides information about
"diverted from" party.
2. A DIVERSION_ IE value
in aCCEV_PROCEEDING
event provides information
about "divert to" party.
2. Data Diversion IE | 2+ length of Diversion Number of data bytesin this
Length Number IE
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Field Description | Field Selection Definition
3. Data Diversion DIVERT_IMMEDIATE Diverted immediately
Type
DIVERT_ON_BUSY Diverted when called party
was busy
DIVERT_NO_REPLY Diverted when called party
did not answer
4. Data Diversion DIVERT_LOCAL Local diversion
Location .
DIVERT_REMOTE Remote diversion
5. Data Diversion ASCII string Diverted number
Number

Diversion Validation IE:

Field Description | Field Selection Definition
1.IEID | Diversion DIVERSION_VALIDATION_| | WhenthislEis
Validation E part of a
IEID CCEV_OFFERED
event, it indicates
that the diversion
number needs to
be validated.
Transit IE:
Field Description Field Selection Definition
1IEID Transit IEID TRANSIT_IE This|E isreceived with
aCCEV_TRANSIT
event.
2. Data Transit IE Length of Transit data Number of data bytesin
Length thislE
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Field Description Field Selection Definition
3. Data Transit Data data Transit data that needs
to be sent to the other
transfer party.
Text Display IE:
Field Description Field Selection Definition
1IEID Text Display | TEXT_DISPLAY_IE This|E can be part of
IEID aCCEV_OFFERED
event.
2. Data Text Display 1 + length of Text Display string Number of data bytes
IE Length for thisE.
3. Data Text Display TEXT_TYPE NOT_PRESENT Associated text is of
Message Type no particular type
TEXT_TYPE NAME Associated textisa
name
TEXT_TYPE_MESSAGE Associated text isa
message
TEXT_TYPE _REASON Associated textisa
reason
4. Data Text Display | ASCII string Text Display string.
String The™*'and ‘#

symbols cannot be
used directly; 0x01
and 0x02 values
should be substituted
respectively
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Network Specific Indications (NSI) IE:

Field Description Field Selection Definition
1IEID NSI IEID NSI_IE This |E can be part of any
event including the
CCEV_NSI event.
2. Data NSl IE 2 + Length of Network Number of data bytes for
Length Specific Indications (NSI) thislE
string
3. Data NSl Message | NSI_EEM End-to-end message
Type
P NSI_LLM Link-to-link message
4. Data NSl String Length of Network Specific Length of next NSI string
Length Indications (NSI) string
5. Data NSI String ASCII string Network Specific
Indications string
NOTE: NSI IEfields4 and 5 can be repeated multiple times, as needed.

Extension Status IE:

Field Description Field Selection Definition
1. IEID Extension EXTENSION_STATUS |E ThislIEisusedin
Status IE ID conjunction with the

Virtual Cal IE to
inquire about the
current status of an
extension.
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Virtual Call IE:

Field Description Field Selection Definition

1.1IEID Virtual Call VIRTUALCALL_IE This|E, when part of a
IEID CCEV_OFFERED

event, indicates a virtual
cal.
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Information Elements for cc_SetinfoElem( )

The following tables describe the information elements that can be set for DPNSS
using the cc_Setl nfoElem( ) function.

Intrusion IE:
Field Description Field Selection Definition
1. Length | Tota bytesof | 4 Required value
the following
datafield
2.1IEID Intrusion IE INTRUSION_IE Use with the
ID cc_MakeCall()
function to
indicate intrusion
privilege.
3. Data Intrusion IE 2 Number of data
Length bytesfor thislE
4. Data Intrusion INTRUDE_PRIOR_VALIDATION Validate
Type intrusion level
prior to intrude
INTRUDE_NORMAL Intrude (without
validation)
5. Data Intrusion INTRUSION_LEVEL_1 Intrusion
Level protection level 1
INTRUSION_LEVEL_2 Intrusion
protection level 2
INTRUSION_LEVEL_3 Intrusion
protection level 3
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Diversion IE:
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Field Description Field Selection Definition
1. Length | Total bytesof | 4 + length of Diversion Number
the following
datafield
2. Data Diversion |IE DIVERSION_IE Use with the
ID cc_MakeCall()
function to indicate
why the call was
diverted and from
where the call was
diverted.
3. Data Diversion |E 2 + length of Diversion Number Number of data bytes
Length for this element
4, Data Diversion DIVERT _IMMEDIATE Diverted immediately
Type
DIVERT_ON_BUSY Diverted when called
party was busy
DIVERT _NO REPLY Diverted when called
party did not answer
5. Data Diversion DIVERT _LOCAL Local diversion
Location _ .
DIVERT _REMOTE Remote diversion
6. Data Diversion ASCII string Diverted number
Number
Diversion Bypass IE:
Field Description Field Selection Definition
1. Length | Total bytesof | 1 Required value
the following
datafield
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Field Description Field Selection Definition
2. Data Diversion DIVERSION_BYPASS IE Use with the
Bypass|E ID cc_MakeCall()
function to indicate
that diversion is not
allowed.
Inquiry IE:
Field Description Field Selection Definition
1. Length | Total bytes of 1
the following
datafield
2. Data Inquiry IE ID INQUIRY_IE Use with the
cc_MakeCall()
function to indicate
three-party call.
Extension Status IE:
Field Description Field Selection Definition
1. Length | Total bytes of 1 Required value
the following
datafield
2. Data Extension EXTENSION_STATUS |E Usein conjunction
Status |IE ID with the Virtual Call
| E to inquire about
the current status of
an extension.
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Virtual Call IE:
Field Description Field Selection Definition
1. Length | Tota bytesof | 1 Required value
the following
datafield
2. Data Virtual Call VIRTUALCALL_IE Use with the
IEID cc_MakeCall()
function to indicate
virtual call.

Text Display IE:

Field Description Field Selection Definition
1. Length | Tota bytesof | 3+ length of Text Display String | Required value
the following
datafield
2. Data Text Display | TEXT_DISPLAY_IE This |E can be part of
IEID aCCEV_OFFERED
event.
3. Data Text Display 1+ length of Text Display string | Number of data bytes
|E Length for thisinformation
element
4. Data Text Display | TEXT_TYPE_NOT_PRESENT | Associated text is of
Message Type no particular type

TEXT_TYPE_NAME

TEXT_TYPE_MESSAGE

TEXT_TYPE_REASON

Associated textisa
name

Associated textisa
message

Associated textisa
reason

433




ISDN Software Reference for Linux and Windows

Field Description Field Selection Definition
5. Data Text ASCII string Text Display string.
DISPLAY The ™' and '# symbols
String cannot be used
directly; 0x01 and
0x02 values are
substituted
respectively
Network Specific Indications (NSI) IE:
Field Description Field Selection Definition
1. Length Total bytesof | 4+ length of NSI String Required value
the following
datafield
2. Data NSI IE ID NSl _IE I dentifies the Network
Specific Indications
IE.
3. Data NSl IE 2 + length of NSl string Number of data bytes
Length for thislE
4. Data NSl Message | NSI_EEM End-to-end message
Type
P NSI_LLM Link-to-link message
5. Data NSl String Length of Network Specific Length of next NS
Length Indications string string
6. Data NSI String ASCII string Network Specific

Indications string

NOTE: NSI IE fields 5 and 6 can be repeated multiple times, as needed.

DPNSS Message Types for cc_SndMsg( )

The following tables describe the ISDN message types that support the DPNSS

protocol.
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SndMsg_Divert:

Field Description Field Selection Definition
1. Length | Tota bytesof 4 + length of Diverted Required value
the following Number
datafield
2. Data Diversion IE DIVERSION_IE Identifies the Diversion
ID IE
3. Data Diversion |IE 2 + length of Diverted Number of data bytes for
Length Number thislE
4. Data Diversion DIVERT_IMMEDIATE Diverted immediately
Type
DIVERT_ON_BUSY Diverted when called
party was busy
DIVERT_NO_REPLY Diverted when called
party did not answer
5. Data Diversion DIVERT _LOCAL Local diversion
Location ) .
DIVERT_REMOTE Remote diversion
6. Data Diversion ASCII string Diverted number
Number
SndMsg_Intrude:
Field Description Field Selection Definition
1. Length [ Total number of | 3 Required value
bytes of the
following data
field
2. Data Intrude IE 1D INTRUDE_IE Identifies the Intrude |IE
3. Data Intrude |IE 1 Number of data bytes for
Length thislE
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Field Description Field Selection Definition
4. Data Intrude Type INTRUDE Intrude
INTRUDE_WITHDRAW Withdraw intrusion
SndMsg_NSI:
Field Description Field Selection Definition
1. Length | Total bytesof the | 4+ length of NSI String Required value
following data
field
2. Data NSl IEID NSI_IE Identifiesthe NSI |E
3. Data NSI |E Length 2 + length of Network Number of data bytes for
Specific Indications (NSI) | thislE
string
4. Data NSI Message NSI_EEM End-to-end message
Type
P NSI_LLM Link-to-link message
5. Data NSI String Length of Network Length of next NSI string
Length Specific Indications (NSI)
string
6. Data NSl String ASCII string Network Specific
Indications string

NOTE: NSI IE fields 5 and 6 can be repeated multiple times as needed.

SndMsg_Transfer:

Field

Description

Field Selection

Definition

1. Length

Total bytes of the
following data
field

3

Required value
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Field Description Field Selection Definition
2. Data Transfer IE ID TRANSFER_IE Identifies the Transfer
IE
3. Data Transfer |IE 1 Number of data bytes
Length for thislE
4. Data Transfer Direction | TRANSFER_ORIG Originating end
TRANSFER_TERM Terminating end

SndMsg_Transit:

1. Length [ Total bytesof the | 2+ Length of Transit Data Required value
following data
field
2. Data Transit IEID TRANSIT_IE Identifiesthe Transit
IE
3. Data Transit IE Length | Length of Transit Data Number of data bytes
for thisinformation
element
4. Data Transit Data data Transit data received
froma
CCEV_TRANSIT
event
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Appendix D — BRI Supplemental
Services

The ISDN API functions allow BRI boards to perform the following
Supplemental Services:

» Cadled/Calling Party Identification

e Subaddressing

* Hold/Retrieve

» Cdl Transfer

*  Message Waiting

Call Hold and Retrieve are invoked using the following API functions (see the

appropriate function descriptionsin Chapter 5. ISDN Function Reference for
more information):

e cc_HoldAck()

e cc_HoaldCall()

* cc_HoldRg()

» cc_RetrieveAck()

e cc_RetrieveCall()

* cc_RetrieveReg ()

The other Supplemental Services are invoked by sending information from the
board to the PBX using an appropriate API function. Thisinformation is sent as
the part of the Layer 3 frame called the I nfor mation Element (see Section
3.2.2. Network Layer (Layer 3) Framesfor more information). In order for the
PBX to interpret the Information Elements as Supplemental Service requests, the
Information Elements must be sent as Facility Messages.

The following functions can be used to send Facility Messages:

* cc_SndMsg() - Sendsacall state associated message to the PBX.
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e cc_SndNonCallMsg() - Sendsanon-Call State related message to the PBX.
This function does not require a call reference value.

* cc_SetInfoElem() - Sets an information element (1E) allowing the
application to include application-specific ISDN information elementsin the
next outgoing message.

The following functions are used to retrieve Facility Messages:

e cc_GetCalllnfo() - Retrieves the information el ements associated with the
CRN.

* cc_GetNonCallMsg() - Retrievesanon-Call State related ISDN messages to
the PBX.

The cc_SndMsg( ) and cc_SndNonCallM sg( ) functions are used to send Facility
Messages or Notify Messages to the PBX. The Facility Message (as defined in
ETS 300-196-1) is composed of the following elements:

*  Protocol discriminator

o Cadl reference

* Messagetype

*  Facility Information Element

The Supplemental Service to be invoked and its associated parameters are
specified in the Information Element. Thisinformation is PBX-specific and
should be provided by the PBX manufacturer. Facility Messages are sent using

thecc_SndMsg( ) or cc_SndNonCallM sg( ) function with msg_type =
SndMsg_Facility. These functions

1. format the Facility Message, inserting the protocol discriminator, call
reference number (only for cc_SndM sg( )) and message type elements

2. add the Information Element data (stored in an application buffer)
3. send dl the information to the PBX

The PBX, inturn, interprets and acts on the information, and sends areply to the
BRI board.
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As an example, to invoke Supplemental Service ‘X', the cc_SndMsg( ) function
with msg_type = SndMsg_Facility could be used. The Information Element
would be defined in a data structure as follows:

i ebl k. | engt
i ebl k.
i ebl k.
i ebl k.

/* information
i ebl k.
i ebl k.
i ebl k.
i ebl k.
i ebl k.
i ebl k.
i ebl k.
i ebl k.

dat &
dat &
dat &

dat &
dat
dat
dat
dat a
dat &
dat &

(IR TIRTIN
=

*

-

dat &

= © 0~ O®UlD W

k=)

IE Identifier */
Length of information */
Protocol Profile */

Conponent  Type */
Conponent Length */
invoke tag id */
invoke tag length */
invoke id */
operation tag */
operation length */
operation */

NOTE: Theinformation included in the Information Element is dependent on the
Supplemental Service being invoked.

The data sent to the switch would be formatted as follows:

6 5 4 3 2 1

Protocol Discriminator | \

System-
Call Reference Value \ \ Supplied
Message Type \ \ Data
IE Identifier \ \
Length of Information \ \
Protocal Profile ] User-
Information [ ] / Supplied
‘ Data
Information \ \

Figure 12. Information Element Format

Information elements can also be sent using the cc_SetlnfoElem( ) function,
which alows the BRI board to send application-specific information elementsin
the next outgoing message. (For more information, see the cc_SetlnfoElem()

function description.)
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When a Supplemental Serviceisinvoked, the network may return aNOTIFY
Message to the user. This message can be retrieved using the cc_GetCalllnfo( )
function.

The Notify Message (as defined in ETS 300-196-1) is composed of the following
elements:

*  Protocol discriminator

+  Cadll reference

e Messagetype

* Notification Indicator

The Notify message is coded as follows:

5 4

X X X X X X X

Protocol discriminator

x | x | x | x | x [ x | x | «x
Call reference

x | x | x | x | x | x | x | x
Message Type

ol ol 1] o] o 1] 1]1

Notification Indicator Information element identifier

ol o] o] o] 1] o] o0o]1

Length of Notification Indicator contents

vi | x | x | x | x | x | x | «x
ext. Notification Description

0 x | o x | x | x | x| x| x
ext. Notification Description

1 o | 12 ] o] o o] o] 1

Notification Data Structure

Coding requirements for other supported Supplemental Servicesare listed in
Table 60.
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Table 60. ETSI Specification Cross-Reference for Supplemental

Services

Supplementary Service/Description

ETS 300
Specification

Explicit Call Transfer - enables auser (user A) to transform
two of that user's calls (an active call and aheld call), each
of which can be anincoming call or an outgoing call, into a
new call between user B and user C. “Call Transferred
Alerting” and “Call Transferred Active” messages are
returned by the network to the user.

367/369/369

Call Hold/ Retrieve - allows a user to interrupt
communications on an existing call and then subsequently,
if desired, re-establish communications. When on Hold, the
user may retrieve that call from hold, originate anew call,
retrieve another call, or establish connection to an incoming
call, for example, awaiting call.

139/140/141

Subaddressing (allows direct connection to individual
extensions or devices sharing the same phone number, or, as
aproprietary messaging mechanism). Provides additional
addressing above the ISDN number of the called user.

059/060/061

Called/Calling Party Identification (CLIP) - Provides the
calling user’s ISDN number and subaddress information to
the called user. Thisinformation is sent in the “ Setup
message” (see ETS300 102-1) by the calling user to the
switch, and from the switch to the called user.

089/091/092

Cadled/Calling Party Identification (CLIR) - Restricts
presentation of the calling user’s ISDN number to the called
user.

090/091/093

Cadled/Calling Party Identification (COLP) - Provides the
calling user’s ISDN number to the called user.

094/096/097

Cadled/Calling Party Identification (COLR) - restricts the
ISDN and the subaddress of the called user.

095/096/098

Advice of Charge- S

178/181/182

Advice of Charge - D

179/181/182
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Supplementary Service/Description ETS 300
Specification
Message Waiting Indication 650/745-1/356-20
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Appendix E - Establishing ISDN Cable
Connections

This appendix explains the basic principles of ordering ISDN service and
establishing a connection between the Dialogic Digital Network Interface boards
and the Network Termination Unit (NTU).

Ordering Service

When ordering your I1SDN service from a carrier, keep the following pointsin
mind when talking to a service representative:

»  Be gpecific when describing the kinds of service options you want. Y our
carrier may offer options that the carrier representative did not mention.

»  Find out as much as you can about details of the turn-up process.

» Besureto find out which aspects of service your carrier is responsible for and
which aspects are your responsibility. Carriers may offer end-to-end
coverage, or responsibility for the lines may lie with several different
companies. Not knowing who to contact in the case of difficulties can delay
repairs and impact productivity.

*  Have the manufacturer's name, equipment numbers, and equipment
registration numbers for the customer-site equipment you are installing or
have installed.

Y ou may want to consider hiring a third-party telecommunications or telephone
consultant to coordinate service with acarrier. Or, you might delegate parts of the
service acquisition process to others. Though these options may involve additional
costs, the installation process is streamlined as a result of enlisting the help of
someone knowledgeable about the service-ordering procedure.

Establishing Connections to an NTU
The Network Termination Unit (NTU) is usually the first piece of equipment on

the customer premise that connects to the ISDN line. Customer equipment must be
cabled to the NTU. Dialogic does not supply aboard to NTU cable. Y ou must
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either purchase one from your supplier or build one yourself. If you are building
your own cable, it must fit the following specifications:

Characteristic Recommendations/Requirements

Cable Type: The recommended cable type is twisted-pair cable in which
each of the two pairsis shielded and the two pairs have a
common shield as well. Shielding helps prevent noise and the
twisting helps prevent crosstalk.

Connectors: The cable connects to the board via an 1SO8877 Modular
connector on the front or rear bracket of the board. See your
NTU documentation for more information.

When building your NTU-to-board cable, be sure you understand how the NTU
documentation has labeled NTU pinouts for transmit and receive to local
equipment.

Be sure to test your cable after you have built and installed it. The green LEDs on
the rear of the Digital Network Interface board turn on when the board firmware
has been downloaded and the board is receiving clocking and synchronization
information from the network.

NOTE: If the pinout appears correct but you receive ared and green light, the
transmit and receive may have to be switched on one end.
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Appendix F - Related Publications

This appendix lists publications that provide additional information on
Dialogic products and ISDN technology.

Dialogic References

Voice Software Reference — Features Guide for LINUX

Voice Softwar e Reference — Features Guide for Windows

Voice Software Reference — Programmer’ s Guide for LINUX

Voice Software Reference — Programmer’ s Guide for Windows
Voice Software Reference — Sandard Runtime Library for LINUX
Voice Software Reference — Sandard Runtime Library for Windows

Digital Network Interface Reference

In addition, refer to the appropriate Quick Install card for the system’s
hardware.
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Glossary

ASCIl American Standard Code for Information Interchange

ANI Automatic Number Identification. A service that identifies the phone
number of the calling party.

ANl-on-Demand A feature of AT&T ISDN service whereby the user can
automatically request caller ID from the network even when caller ID
does not exist.

ASCIlI American Standard Code for Information Interchange.

asynchronous function A function that returns immediately to the
application and returns a compl etion/termination event at some future
time. An asynchronous function allows the current thread to continue
processing while the function is running.

asynchronous mode The classification for functions that operate without
blocking other functions.

Basic Rate Interface A standard digital telecommunication service,
available in many countries and in most of the United States, with an
ability to digitally transmit both voice and data over standard 64 kbps
lines. A BRI line consists of two 64 kbps channels for atotal of 128
kbps.

BC Bearer Capability

B channel Bearer channel used in ISDN interfaces. This circuit-switched,
digital channel can carry voice or data at 64,000 bits/sec in either
direction.

Bearer Capability A fieldinan ISDN call setup message that specifiesthe
speed at which data can be transmitted over an ISDN line.

BRI Basic Rate Interface

Call Reference Number (CRN) A number assigned by the application to
identify a call on a specific line device.

Call Waiting feature Call Waiting allows a network to make an outgoing
call while no channel is available for this call, and alows aterminal to
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be notified of an incoming call (as per the basic call establishment
process) with an indication that no information channel is available.

CEPT Conference des Administrations Europeenes des Postes et
Telecommunications. A collection of groups that set European
telecommunication standards.

CES Connection Endpoint Suffix
CRN Call Reference Number
CRV Call Reference Value

D channel Signaling channel used for transmitting signaling information
across | SDN networks. This information is used to control transmission
of data on associated B channels.

data structure Programming term for a data element consisting of fields,
where each field may have a different definition and length. A group of
data structure elements usually share a common purpose or
functionality.

DIALOG/HD Voice and/or telephone network interface resource boards
that communicate via the SCbus. These boards include D/160SC-L S,
D/240SC, D/240SC-T1, and D/300SC-EL1. (Also referred to as
SpanCards.)

DNIS Dialed Number Identification Service. A feature of 800 lines that
allows a system with multiple 800 lines in its queue to access the 800
number the caller dialed. Also provides caller party number
information.

DPNSS Digital Private Network Signaling System. An E-1 primary rate
protocol used in Europe to pass calls transparently between PBXSs.

driver A software module that provides a defined interface between the
program and the hardware.

drop-and-insert configuration A configuration in which two network
interface resources are connected viaan internal bus, such as the SChus,
to connect calls from one network interface to another. A call from one
network interface can be "dropped" to aresource, such as avoice
resource, for processing. In return, the resource can "insert” signaling
and audio and retransmit this new bit stream viathe internal busto
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connect the call to a different channel. Drop-and-insert configurations
provide the ability to access an operator or another call.

DSL Digital Subscriber Loop

E-1 Another name given to the CEPT digital telephony format devised by
the CCITT that carries data at the rate of 2.048 Mbps (DS-1 level).

event An unsolicited communication from a hardware device to an
operating system, application, or driver. Events are generaly attention-
getting messages, allowing a process to know when atask is complete
or when an external event occurs.

glare When an inbound call arrives while an outbound call isin the
process of being setup, a“glare” condition occurs. Unless the protocol
specifies otherwise, the incoming call takes precedence over the
outbound call.

IA5 International Alphabet No. 5 (defined by CCITT)
IE Information Element

Information Element (IE) Used by the ISDN (Integrated Services Digital
Network) protocol to transfer information. Each |E transfers
information in a standard format defined by CCITT standard Q.931.

Integrated Services Digital Network (ISDN) A collection of standards for
defining interfaces and operation of digital switching equipment for
voice and data transmissions.

ISDN Integrated Services Digital Network
LAPB Link Access Protocol-Balanced
LAPD Link Access Protocol on the D channel

line device handle A numerical reference to adevice, obtained when the
deviceisopened. This handle is used for al operations on that device.

Non-Call Associated Signaling (NCAS) allows users to communicate by
user-to-user signaling without setting up a circuit-switched connection
(this signal does not occupy B channel bandwidth). A temporary
signaling connection is established and cleared in a manner similar to
the control of a circuit-switch connection. Since NCAS calls are not
associated with any B channel, applications receive and transmit NCAS
calls on the D channel line device. Once the NCAS connection is
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established, the application can transmit user-to-user messages using the
CRN associated with the NCAS call. An1SDN feature that supports
the 5ESS protocol.

Network Facility Associated Signal (NFAS) Allows multiple spansto be
controlled by asingle D channel subaddressing.

NULL A call statein which no call is assigned to the device (line or time
dot).

PRI Primary Rate Interface

Primary Rate Interface A standard digital telecommunication service,
available in many countries and most of the United States, that allows
the transfer of voice and data over T-1 or E-1 lines. The T-1 ISDN
Primary Rate protocol consists of 23 voice/data channels (B-channels)
and one signaling channel (D-channel). The E-1 ISDN Primary Rate
protocol consists of 30 voice/data channels, one signaling channel (D-
channel), and one framing channel to handle synchronization.

PSTN Public Switched Telephone Network

Public Switched Telephone Network An abbreviation used by the
CCITT. Refers to the worldwide telephone network accessible to all
those with either atelephone or access privileges.

SAPI Service Access Point Identifier

SCbus The TDM (Time Division Multiplexed) bus connecting SCSA
(Signal Computing System Architecture) voice, telephone network
interface, and other technology resource boards together.

SIT Special Information Tone
SpanCard See DIALOG/HD.

Special Information Tone Detection of an SIT sequence indicates an
operator intercept or other problem in completing the call.

SPID Service Profile Interface ID
SRL Standard Runtime Library

Standard Runtime Library A Dialogic software resource containing Event
Management and Standard Attribute functions and data structures used
by all Dialogic devices, but which return data unigue to the device.
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TEI Termina Endpoint Identifier (see Recommendations Q.920 and
Q.921)

synchronous function Synchronous functions block an application or
process until the required task is successfully completed or a
failed/error message is returned.

T-1 A digital line transmitting at 1.544 Mbps over 2 pairs of twisted wires.
Designed to handle a minimum of 24 voice conversations or channels,
each conversation digitized at 64 Kbps. T-1isadigital transmission
standard in North America

termination condition An event that causes a process to stop.

termination event An event that is generated when an asynchronous
function terminates.

thread (Windows) The executable instructions stored in the address space
of aprocess that the operating system actually executes. All processes
have at |east one thread, but no thread belongs to more than one
process. A multithreaded process has more than one thread that are
executed seemingly simultaneously. When the last thread finishesiits
task, then the process terminates. The main thread is also referred to as
aprimary thread; both main and primary thread refer to the first thread
started in aprocess. A thread of execution isjust a synonym for thread.

time slot: Inadigital telephony environment, a normally continuous and
individual communication (for example, someone speaking on a
telephone) is (1) digitized, (2) broken up into pieces consisting of a
fixed number of bits, (3) combined with pieces of other individual
communicationsin aregularly repeating, timed sequence (multiplexed),
and (4) transmitted serially over a single telephone line. The process
happens at such afast rate that, once the pieces are sorted out and put
back together again at the receiving end, the speech is normal and
continuous. Each individual pieced-together communication iscaled a
time dot.

Two B Channel Transfer (TBCT) Connects two independent B Channel
callsat an ISDN PRI user’sinterface to each other at the PBX or CO.
The ISDN PRI user sends a Facility message to the PBX or CO
reguesting that the two B Channel calls be connected. If accepted, the
user isreleased from the calls.
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USID User Service ldentifier

UUI User-to-User Information. Proprietary messages sent to remote system
during call establishment.

Vari-A-Bill Service bureaus can vary the billing rate of a900 call at any
time during the call. Callers select services from a voice-automated
menu and each service can be individually priced.

voice channel Designates a bi-directional transfer of datafor asingle call
between a voice device processing that call and the SChus. Digitized
voice from the analog or T-1/E-1 interface device is transmitted over
the SCbus to the voice receive (listen) channel for processing by the
voice device. The voice device sends the response to the call over the
voice transmit channel to an SChustime slot that transmits this response
to theanalog or T-1/E-1 interface device.
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BRI Features, 4
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inbound, 17, 20
outbound, 17, 20
termination
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call control, 29, 31

call control scenario, 367
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ANI-on-demand, 398
application initiated call, 378
application terminated call, 381,

383

BRI channel initialization, 368, 369
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call establishment, 371
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call termination, 371
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network initiated call, 371

network terminated call, 374, 376
PRI channd initialization, 370

PRI start up, 370

simultaneous disconnect, 392

Vari-A-Bill, 397
call control states, 15
call disconnect, 23, 25
call progresstone, 60
Call Reference Number, 47
call reference value, 131
call scenarios, 18

call state, 16, 17, 63
ACCEPTED, 16
ALERTING, 16
CONNECTED, 16
DIALING, 16
DISCONNECTED, 16
IDLE, 16
NULL, 16
OFFERED, 16
summary, 17

call teardown, 23, 25

call termination
asynchronous example, 24

call termination
synchronous, 25, 26

CALL_PROCEEDING, 57
CALL_SETUP_ACK, 57

Call-by-call service selection
featurein PRI, 9

caler ID, 190
caling party number, 218

cause code, 201
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cc_Restart( ), 34

457



ISDN Software Reference for Linux and Windows

cc_ResultMsg( ), 198
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cc_SetBilling( ), 214
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channel parameters
default, 244

channel service states, 221
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CO Voice Mail, 10

collecting more digits, 127
common channel signaling, 13
compl etion message, 17

configuration
drop-and-insert, 9
terminating, 9

configuration tools, 35

configurations, 9
drop-and-insert, 10
terminate, 10

CONNECTED state, 17
connection endpoint suffix, 93

CRN, 47, 101, 131, 170
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D

D channel, 14
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D4 frame, 14

datalink layer, 9, 14, 119, 257
data link layer handling, 29, 38
datalink states, 109

data structure, 293

data structures, 293
DCHAN_CFG, 295
devicename format, 176

Dialogic ISDN terminology
CRN, 47
line device handle, 47

Digital Subscriber Loop, 224
DISCONNECTED state, 17
disconnection, 25

DLINK, 302

DLINK_CFG, 303

DNIS, 8, 112

Documentation conventions, 45

DPNSS, 90
software enablement utility, 12

DPNSScall handling, 29, 39
DPNSS protocols, 12

Drop-and-insert configuration, 10
operator services, 11

DSL, 224

E
E-1 protocol, 8
error code, 201

error codes, 67
firmware, 339
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Error handling, 338, 350
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error handling functions, 37
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ESF frame, 14
EV_ASYNC, 47
EV_SYNC, 47

event, 451
termination, 16
unsolicited, 16

event categories, 325
Event Handling, 350
event mask, 115, 233
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events, 325
termination, 325
triggered by external signals, 330

example code, 46

E
failure, function, 23, 25
Features of BRI, 4

firmware error codes, 339
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Integrated Services Digital Network,
451
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ISDN call control states, 15

ISDN Diagnostic program
DiaView utilities, 360

ISDN library
overview, 29
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isdtrace, 268
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LAPD protocol, 260

Layer 2,14

Layer 3,14

Layer 3 Supplementary Services, 5
library error codes, 347

library errors, 339

library function categories, 29
Line Device Handle, 47, 73, 125
LOCKING Shift IE, 355

logical datalink state, 109

M

MAKECALL Block, 314, 353
MAKECALL block parameters, 306
MAKECALL_BLK, 305, 314, 353

MAKECALL_BLK initiaization, 314,
353

MAKECALL_BLK structure, 171
maskable event, 18, 19, 21, 22
Messaging, 5

mode, 47
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synchronous, 16

Multiple D Channel Configuration, 7

N
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description, 409
featurein PRI, 8

network error codes, 342
network errors, 339

Network Facility Associated Signal
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reason codes, 67
reference, 47

related functions, 46
releasing acall, 183, 186
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TERM_BLK, 317
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terminal initialization events, 279
Terminate configuration, 10
termination event, 16, 17, 46
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Tone Generation, 6
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